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PEOPLE ad EVENTS 
tn the Dairy Seience World 


Call for Papers for the 1958 Annual Meet- 
ing of the American Dairy Science 
Association 


The 53rd annual meeting of the American 
Dairy Science Association will be held June 
17, 18, and 19, 1958, at the North Carolina State 
College, Raleigh. 

Members who wish to present papers must 
furnish titles and abstracts not later than Feb- 
ruary 1. This deadline must be met so that the 
complete program may appear in the Journal 
for May and so that the abstracts may be 
printed for distribution at the annual meeting. 
Abstracts must contain not over 200 words— 
arrived at by counting each typed line as 12 
words. Abstracts longer than 200 words will 
be returned to the authors by the Committee. 

An original and three copies of each abstract 
should be prepared. The original and one copy 
is to be mailed to the Chairman, another copy 
to the Vice-Chairman, and a fourth copy to 
the Seeretary of the Section before which the 
paper is to be presented. 

The title should clearly indicate the nature 
ot the research reported. Complete data should 
be presented showing the major results of the 
research. Essential but not excess statistics will 
make the data more understandable. The recom- 
mended Journal of Dairy Science abbrevia- 
tions should be used. Also, refer to the Oc- 
tober, 1957, issue of the Journal of Dairy Sci- 
ence for detailed suggestions for abstract or 
summary preparation. 

All members of the Association are encour- 
aged to present papers. Participation by mem- 
bers in the Industry and by senior members of 
the Association are especially welcome. Ab- 
stracts of research should not be submitted if 
articles using the same data have been accepted 
by a scientific journal for publication prior to 
the annual meeting. In years past the Program 
Committee has favored the general policy that 
an individual be limited to presentation of one 
paper or appear as an author on not more 
than two papers. With reservations the ma- 
jority of the membership accepted this policy 
recognizing that it limits or restricts the re- 
porting of data by full-time researchers and 
by departments devoting a major proportion 
of their time to research. Your Program Com- 
mittee along with you desires (1) to stimulate 
vigorous and sound research, and (2) to con- 
tinue to improve the quality of the papers pre- 
sented; furthermore, they sincerely believe that 


reporting scientific results on a friendly, yet 
competitive basis is the life of our organization. 
This year your Program Committee is liberal- 
izing past policy by permitting an individual 
to submit the number of papers he desires, pro- 
vided that if he exceeds the number stated in the 
present policy his department must rate the 
abstracts in order of current importance, value, 
and contribution to Dairy Science. The Pro- 
gram Committee reserves the privilege to re- 
duce the number of papers submitted by an 
individual if, after receiving all papers, it is 
felt that others should be submitted. The papers 
not selected for presentation will be read by 
title only. 

Members prefer to receive mimeographed 
copies of pertinent material which must be 
presented visually (minimum 250 copies) ; such 
material includes tables of data, graphs, and 
brief summaries. Material for projection on 
sereens should be used only if the preferred 
method is impossible. 

Names and addresses of officers of sections 
to whom titles and abstracts will be sent are: 


EXTENSION SECTION 
Chairman: Leo FrymMan, Dept. of Dairy Sei- 
ence, Univ. of Illinois, Urbana 
Vice-Chairman: L. A. Jounson,* Dairy Hus- 
bandry Dept., Univ. of Wisconsin, Madison 
Secretary: C. W. Nipuer, Dairy Husbandry 
Dept., Univ. of Nebraska, Lincoln. 


MANUFACTURING SECTION 
Chairman: F, J. Basen, Dept. of Dairy Hus- 
bandry, Purdue Univ., Lafayette, Indiana. 
Vice-Chairman: B. H. Wess, National Dairies 
Research Lab., Inc., Oakdale, Long Island, 
New York 
Secretary: Struarr Parron, Dairy Science 
Dept., Pennsylvania State Univ., University 
Park. 


PRODUCTION SECTION 
Chairman: S. P. Marsuauu, Dept. of Dairy 
Science, Univ. of Florida, Gainesville 
Vice-Chairman: N. L. Jacopson, Animal Hus- 
bandry Dept., Iowa State College, Ames 
Secretary: G. W. TrimperGcer, Animal Hus- 
bandry Dept., Cornell Univ., Ithaca, N. Y. 


“On leave from Michigan State Univ., East 
Lansing. 


JOURNAL OF DAIRY SCIENCE 


Your “future” mix system is ready for you today! 


THE New 


MIX PROCESSING SYSTEM 


The installation pictured above introduces an en- 
tirely new CP process that we believe forecasts 
the future, in its more economical and efficient 
mix processing. 

Among its immediate benefits, it enables you to 

reduce stabilizer use up to 50% 

achieve better, uniform year ’round flavor control 

improve the body and texture of your ice cream 

In addition it saves refrigeration, water and 
steam through efficient regeneration and lends 
itself to labor-saving CIP cleaning. 

It is a completely engineered system that in- 
cludes such innovations as the new CP Swept 


THE 
Package 


MFG. COMPANY 


General and Export Offices: 
1243 W. Washington Bivd., Chicago 7, Ill. 


Surface Heat Exchanger that provides ultra- 
HTST final heating to 220°F. or even higher, and 
a CP Vac-Heat Vaporizing Cylinder that assures 
uniform flavor. 


Here is THE continuous mix-pasteurizing sys- 
tem expressly designed to give you a better 
product at lower processing cost. (Incidentally, it 
is equally adaptable to a variety of products other 
than mix.) 


There’s so much more to this story than space 
permits us to tell here, why not get it complete 
from your CP Representative? Or write us for 
detailed information. 


Branches: Atlanta @ Boston @ Buffalo ® Charlotte 

Chicago @ Dallas Denver @ Houston @ Kansas City, Mo. 

Los Angeles © Memphis @ Minneapolis ® Nashville ¢e New 

York Omaha @ Philadelphia Portland, Ore. @ St. 

Louis ¢ Salt Lake City e San Francisco @ Seattle ¢ Toledo 
Waterloo, lowa 


CREAMERY PACKAGE MFG. CO. OF CANADA LTD. 
267 KING STREET, WEST TORONTO 28, ONTARIO 


| 
Cs 5 
| 


6 JOURNAL OF DAIRY SCIENCE 


Distinguished Canadian Dairy 
Scientist Retires 


W. H. Sprov te retired in August of this 
year as Head of the Dept. of Dairy Science of 
the Ontario Agricultural College, Guelph, a 
position he held for twenty-five years. 

Professor Sproule was born at Vankleek 
Hill in Ontario in 1894. He entered the On- 
tario Agricultural Col- 
lege in 1912 but left to 
join the Royal Flying 
Corps (World War I), 
resuming his studies 
after the war, gradu- 
ating from the O.A.C. 
in 1920, at which time 
he was appointed to 
the Staff of the Depart- 
ment of Dairy Science. 
He succeeded H. 
DEAN as head in 1932. 
Prof. Sproule did post- 
graduate work at the 

W. H. Sproule Univ. of Wisconsin, 
Madison. 

The contributions of Professor Sproule to 
Canadian Dairying are many and varied. He 
organized the Ontario Dairy Research Council; 
worked on the application of wide curd knives 
for cheesemaking; organized cheese sediment 
testing in Ontario, and inaugurated the yeast 
and mold service for Ontario creameries. He 
was author and co-author of a number of sci- 
entific papers and bulletins, including “Stand- 
ardization and Neutralization of Acidity of 
Churning Cream”; “The Mineral and Vitamin 
Components of Ontario Cheese and Whey”; 
“The Development of Canadian Blue Cheese”; 
“The Vitamin A Content of Ontario Butter”; 
“Effect of Cooking on Cheddar Cheese”; 
“Yields of Cheddar Cheese,” and “Low-fat 
Cheddar Cheese.” 

Prof. Sproule was an active member of the 
American Dairy Science Association, served 
on many A.D.S.A. committees, and was host to 
the A.D.S.A. meetings in 1947. An Ontario 
Dairy Industry delegate to the Thirteenth In- 
ternational Dairy Congress at The Hague in 
1953 and an Ontario Dept. of Agriculture dele- 
gate to the Fourteenth International Dairy 
Congress at Rome in 1956. 

Professoar Sproule’s main contribution was 
as a teacher and thousands of students have 
come under his influence.—D. M. Irvine. 


Univ. of Florida News 


R. A. Eastwoop has been appointed Market- 
ing Specialist in Dairy and Poultry Products 
with the University of Florida Agricultural 
Extension Service, Gainesville. A native of 
Wyoming and graduate of the University of 
Wyoming, he was an assistant county agent; 
served two years during Word War II, and 
holds M.S. and Ph.D. degrees from Cornell 


University, Ithaca, N. Y. For the past three 
years he directed the Department of Affiliated 
Unit Service of the National Dairy Council. 
He came to the Florida position during the 
summer of 1957. 

The 22nd Annual Dairy Field Day at the 
University of Florida Dairy Research Unit 
was attended by some 200 dairymen and fami- 
lies on August 1-2, 1957. The program included 
discussions of pasture irrigation, WADAM 
record keeping and the milk-o-meter, large ani- 
mal diagnostic laboratory, frozen semen, and a 
report by the PDCA. 

Thirty herd owners and herdsmen attended 
the Annual Dairy Herdsmen’s Short Course 
on August 20-23, 1957. The program dealt 
with phases of reproduction, rumen digestion 
with relation to feeding, calf raising, herd 
building, mastitis, reproductive diseases, dairy 
farm machinery and its maintenance. 


Briggs Heads New Carnation Division 


J. A. Briacs has been named to the newly- 
created post of national manager of the Car- 
nation Company Pet Food Division. 

A graduate of Stanford Univ., Palo Alto, 
Calif., Briggs was first employed as adver- 
tising director for the Los Angeles Downtown 
Shopping News. He then served as advertising 
manager of the W. K. Kellogg Company, Battle 
Creek, Mich. 


Ghormley Feted by Dairy Shrine Club 


ALFRED M. GHORMLEY (left), president of Car- 
nation Company, was named Guest of Honor 
for 1957 by the Dairy Shrine Club, National Or- 
ganization devoted to honoring great dairy lead- 
‘rs of the past and present. With him are H. R. 
SEARLES (center) and J. P. Eves. 


Aurrep M. GuorMuey, president of Carna- 
tion Company, was named Guest of Honor for 
1957 at the ninth annual meeting of the Dairy 
Shrine Club, national organization devoted to 
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Why Filter Milk the Farm? 


There are three basic reasons for filtering 
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1. To promptly remove extraneous matter that may 
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duction of clean milk day in and day out. 


3. To provide a reliable Every Cow Check-up for mas- 
titis, improved milk quality and lower production 
costs. 
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honoring great dairy leaders of the past and 
present, held at the Shrine’s headquarters in 
Waterloo, Ia. 

During ceremonies attended by breeders of 
purebred dairy cattle, dairy products manu- 
facturers, educators and industry leaders, a 
portrait of Mr. Ghormley was unveiled. It will 
be hung in the Club’s galleries. 

Youngest of four sons of a Tacoma minister, 
Mr. Ghormley began his career in 1915 as a 
farm hand at Carnation Milk Farms, near 
Seattle. He soon was promoted to herdsman 
and later, when the farm manager resigned, 
he was given that responsible position in spite 
of his youth. 

A natural judge of livestock, Mr. Ghormley 
also displayed keen administrative talents, tech- 
nical ability, and sound judgment in developing 
the Carnation herd. His herd development pro- 
gram emphasized proper feeding and care of 
the Farms’ animals in addition to bringing only 
those animals with the most desirable charac- 
teristics to the Farms for breeding purposes. 

In 1929, shortly after Carnation entered the 
fresh milk and ice cream business, Mr. Ghorm- 
ley was called from the farms to enter super- 
vision in this field. In 1933, he became a Car- 
nation vice president and director. 

A year later he was appointed president of 
Albers Milling Company, Carnation’s cereals 
and feeds subsidiary. In this capacity, Mr. 
Ghormley greatly influenced the development 
and improvement of the Albers line of farm 
feeds. In 1938, he returned to the fresh milk 
and ice cream division in full charge. 

On February 22, 1957, Mr. Ghormley was 
elected president of Carnation Company after 
having held the important administrative posi 
of assistant to the president since 1951. 


Univ. of Georgia News 


F. W. Bennett, who recently underwent a 
serious lung operation, will be recuperating for 
several weeks before resuming his duties at the 
University. 


The Univ. of Georgia took four out of five 
team first places in the Southern Dairy Prod- 
uets Judging Contest held in October at Ath- 
ens, Ga. Teams participating were Georgia; 
Univ. of Maryland, College Park; Univ. of 
Kentucky, Lexington; North Carolina State 
tute, Auburn; Clemson College, Clemson, 8.C.; 
West Virginia Univ., Morgantown, and Louisi- 
ana State Univ., Baton Rouge. 

The first three team placings for the various 
divisions were as follows: 

All Products—Georgia, Maryland, Kentucky; 
Milk—Georgia, North Carolina, Maryland; 


Cheese—Georgia, Maryland, Kentucky ; Butter— 
Georgia, Kentueky, North Carolina, and Ice 
Cream—Alabama Polytechnic, Kentucky, Mary- 
land. 
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Two Georgia milk and food sanitarians were 
given awards for outstanding service at the 
October meeting of the Georgia Chapter of the 
International Association of Milk and Food 
Sanitarians. 

They are Weaver, Columbus, who 
was given the award for the outstanding milk 
sanitarian for 1957, and Evcie GrorGe, Perry, 
who received the award for the outstanding 
food sanitarian for 1957. 


Dairy Show Judging Contest 
Results 


Ten collegiate judging teams competed in 
the regional dairy products judging contest 
held in October in connection with the Inter- 
national Dairy Show and sponsored coopera- 
tively by the Show and the Chicago Society of 
Dairy Technology. 

Teams participating in the event were Iowa 
State College, Ames; Univ. of Nebraska, 
Lineoln; Univ. of Missouri, Columbia; Ohio 
State Univ., Columbus; Univ. of Minnesota, 
St. Paul; Purdue Univ., West Lafayette, Ind.; 
Univ. of Illinois, Urbana; Univ. of Wisconsin, 
Madison; South Dakota State College, College 
Station, and Kansas State College, Manhattan. 

Team placings in the various divisions were 
as follows: 

All Products—Iowa, Illinois, Wisconsin; 
Milk—lIowa, Kansas, Wisconsin; Butter—Iowa, 
Illinois, Wisconsin; Cheese—lllinois, Iowa, 
Minnesota; Ice Cream—Missouri, Kansas, 
Towa. 

Individual first place winners in the various 
fields were: 

All Products—JoHN Fasricivs, lowa; Milk 
—Harotp SvevTerR, Kansas; Butter—Don 
Bauman, lowa; Cheese—Ray SpecKMAN, Illi- 
nois; Ice Cream—RIcHARD FALLERT, Missouri. 

Judges were B. J. Aupricu, Chicago, IIL, 
butter; E. L. Byrrs, Chicago, Ill., milk; W. J. 
Corsert, Rockford, Ill., ice cream; H. Sar- 
torius, Elmhurst, cheese. Superintendent 
of the contest was N. E. Facricius, Ladysmith, 
Wis. 


Arkansas News 


New additions to the staff of the Dept. of 
Animal Industry and Veterinary Science of 
the Univ. of Arkansas, Fayetteville, include 
H. W. Cavin, Jr., who will teach and conduct 
research in the field of dairy physiology. Dr. 
Calvin was formerly on the staff of the Dept. 
of Physiology, Oklahoma State Univ., Still- 
water; PHILLIP voN ENGLER, who will assist 
in research work in the field of dairy manufaec- 
turing; and Frep E. Reep, who will assist with 
research work in the field of dairy nutrition. 


Career Day 


A very successful Dairy Manufacturing 
Career Day was held at the University of Con- 
necticut, Storrs, in November. Dairy Industry 
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The dynamic role of phosphorus in 


hwestock 


Today's dairy cows need 44% more 
available phosphorus every day than in 1935 


dicalcium phosphate supplies 


extra nutritional punch 


for today's high-producing farm animals 


Today’s dairy cow produces almost a 
ton more milk each year than her sister 
of 20 years ago. 

Records show that average production 
reached 6,004 lbs. per cow in 1956— 
compared to 4,184 lbs. in 1935. This 
stepped-up production involves many 
feed factors... requires up to 44% more 
life-giving phosphorus each day. In ad- 
dition she’s expected to drop a healthy, 
vigorous calf each year. 

Roughages and farm grains alone can’t 
meet the need for this additional phos- 
phorus. The answer, of course, is sup- 
plemental feeding with a high-efficiency 


INTERNATIONAL MINERALS 
PHOSPHATE CHEMICALS DIVISION ...- 


dicalcium phosphate...such as_ Inter- 
national’s Dynamic DYNAFOS. 

Chemically processed and _ purified 
DYNAFOS is the safe, economical way 
to assure complete phosphorus nutrition. 
100% availability means a harder-work- 
ing phosphorus for today’s livestock and 
poultry rations. 


WRITE FOR THIS FREE 
PHOSPHORUS BOOKLET 


learn about feed phosphorus 
sources in this FREE booklet 
which gives many useful facts 
about phosphorus. Write: Tech- 

nical Service Department... 
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personnel recruited the 75 students who at- 
tended from schools throughout the state. 

Several short talks were given in the morn- 
ing by dairy industry personnel and faculty 
on subjects dealing with costs of attending col- 
lege, campus jobs, admission procedure, scholar- 
ships, armed-forces obligations, available cur- 
ricula in both the two-year school and the four- 
year college program, and opportunities in the 
dairy industry after graduation. 

The day ineluded a tour of the dairy manu- 
facturing facilities and campus, a luncheon 
handled by the Connecticut Milk Dealers’ As- 
sociation and the Connecticut Association of 
Dairy and Food Sanitarians, and attendance 
at the Connecticut-New Hampshire football 
game. 


A.P.I. Forms Alumni Group 


At a recent breakfast meeting, alumni of 
Alabama Polytechnic Institute, Auburn, formed 
a Dairy Alumni Organization. Officers elected 
for the 1957-58 year are Ropert STEVENSON, 
Opelika, president; Pere Turnuam, Auburn, 
vice-president; C. J. Jacoss, West Point, vice- 
president; G. H. Rouuins, Auburn, secretary ; 
PaRKER CHILDRESS, Opelika, treasurer; BILL 
Po.ipora, Shawmut, director; and ERNEST 
Hurro, Pritchard, director. 

W. H. Eaton, recently retired from active 
teaching at A.P.1I., was named honorary presi- 
dent of the organization. 


Western Div. Holds Judging Contest 


The western division of the A.D.S.A. held 
its Intereollegiate Dairy Products Judging 
Contest during October at the Univ. of Cali- 
fornia, Davis. Eight universities and colleges 
entered judging teams. 

The winners were California State Poly- 
technic College, San Luis Obispo, first; Ore- 
gon State Coilege, Corvallis, second, and the 
Univ. of Idaho, Moscow, third. 


Meadow Gold Promotes D. L. Chew 


D. L. Cuew has been promoted to assistant 
manager of the St. Joseph, Mo., Meadow Gold 
Dairy Plant. He joined Meadow Gold in 1954 
as sales supervisor in the St. Joseph plant. Be- 
fore that, he was owner-manager of the Harris 
Dairy Co., St. Joseph. 

Mr. Chew is a graduate of Kansas State 
College, Manhattan, and served with the U. S. 
Air Force during World War II. 


Beatrice Promotes Sullivan 


J. G. Suuiivan has been promoted from as- 
sistant manager to manager of the Beatrice 
Foods Company dairy plant at Billings, Mont. 
He joined Beatrice Foods Company in 1951 as 
an office clerk at Great Falls, Mont., advanced 
to office manager in that plant, and then was 
appointed assistant manager at Billings. 


A native of Butte, Mont., Sullivan served in 
the U. S. Navy for two years and is a business 
administration graduate of the College of 
Great Falls, Mont. 


Clemson News 


James C. Simmons has accepted a Dairy In- 
dustry Supply Association Fellowship. He 
will study at Clemson under the direction of 
D. M. GraHam. 


The Clemson Dairy Dept. is the recipient— 
for the sixth consecutive year—of a $2,500 
grant from the Savannah Sugar Refining Corp. 
for research on the feeding of molasses to dairy 
cattle. 


Robinson to Cal, Polytechnic 


C. R. Ropinson, well-known dairy field man 
and former American Guernsey Cattle Club 
western regional field director, has been ap- 
pointed to the Dairy Husbandry Dept., Cali- 
fornia State Polytechnic College, San Luis 
Obispo. He is substituting for RussELL NELSON, 
who is on a year’s sabbatical leave to attend 
the Univ. of Missouri, Columbia. 


Montana News 
Annual Dairy Industry Week 


The 22nd Annual Dairy Industry Week was 
held at Montana State College, Bozeman, Nov. 
18 to 23. Topies discussed were: New Prod- 
ucts for the Dairy Industry; Materials for 
Sanitation and Dairy Sanitation; Packaging 
Materials; Selling Dairy Products; Problems 
in Cottage Cheese Manufacture; Detecting 
Antibiotics in Milk; Farm Bulk Milk Tanks; 
Feeding Dairy Cattle; Disease Control; Ef- 
ficient Production, and Ciinies for Butter, Cot- 
tage Cheese, Ice Cream, and Milk. 

Guest speakers were N. C. ANGEVINE, Meyer- 
Blanke Co., St. Louis, Mo.; H. Bowser, Dairy- 
pak, Ine., Cleveland, O.; H. E. Causerr, Univ. 
of Wisconsin, Madison; J. Cariin, Veteri- 
narian, Livingston, Mont.; M. W. Cuark, 
American Dairy Association, Chicago, IIL; 
C. W. Jensen, Michigan State Univ., East 
Lansing; F. Kessier, Bozeman, Mont.; N. E. 
Lazarus, Buffalo, N. Y.; J. MANDEVILLE, Boze- 
man, Mont.; E. Prrner, Marathon Corporation, 
Menasha, Wis.; I. W. Starter, Univ. of Wy- 
oming, Laramie; L. H. Minor, Wyandotte 
Chemical Corporation, Wyandotte, Mich., A. W. 
Srorti, Dept. of Physical Education, Montana 
State College; J. D. C. Wipr, Livestock Sani- 
tary Board, Helena, Mont. 

Dairy Industry Staff members were J. C. 


Boyp, J. L. Brence, R. R. Heprick, A. O. 
Jacoss, E. A. Keyes, J. A. NELson, N. C. 
QUESENBERRY, and P. Smirn. 


J. H. Frirz, a 1941 graduate in dairy manu- 
facturing from Montana State College, Boze- 
man, was recently appointed Chief of the Food 
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and Public Health Inspection Division of the 
Bureau of Food and Public Health Engineer- 
ing, USPHS, Washington, D. C. 

Since his graduation from Montana State, 
he has served in the U. S. Army, and earned an 
M.S. degree in public health from the Univ. 
of Minnesota, St. Paul. In 1946 he joined the 
Food Section of the Kansas City Health Dept. 
where he advanced to the position of Chief, a 
post held until his recent appointment. 

In 1956, Mr. Fritz was awarded the title 
“Sanitarian of the Year” by the International 
Association of Milk and Food Sanitarians for 
his accomplishments in the field of milk and 
food sanitation. 


Ritchie, Scaletti Join Minnesota Staff 


J. Rrrenig, assistant professor in the Dept. 
of Dairy Science, Univ. of Manitoba, Canada, 
has joined the Dairy Dept. staff at the Univ. 
of Minnesota, St. Paul, as a Research Fellow. 

J. V. Scauerti, formerly with American 
Cyanamid Co., is now doing silage research 
on a U. S. Public Health Service grant in the 
Dairy Dept. 


Arizona Conference to Be Jan. 15-16 


The Seventh Annual Dairy Husbandry Con- 
ference will be held at the Univ. of Arizona, 
Tueson, Jan. 15-16, 1958. Speakers will in- 
clude H. C. Feppersen, deputy director of the 
Dairy Division, Agricultural Marketing Serv- 
ice, USDA, Washington, D. C.; A. J. Morris, 
head of the Dairy Industry Dept., Utah State 
Univ., Logan, and G. D. ArmErpDING, West 
Coast manager of the Mojonnier Bros. Co., 
Oakland, Calif. 


Meadow Gold Promotes Moody 


Hersert Moopy has been promoted to man- 
ager of Beatrice Foods Co.’s Meadow Gold 
Dairy in Kankakee, Ll. 

Moody succeeds H. R. ALEXANDER who has 
been advanced to the post of manager of the 
company’s Meadow Gold Dairy in Waukegan, 


A native of Kankakee, Moody started with 
the Kankakee plant as a home delivery route 
salesman in 1941. Subsequently, he transferred 
to wholesale route salesman and advanced suc- 
cessively to sales supervisor and sales manager 
before becoming manager. 

Alexander, also a_ native of Kankakee, 
started with the Kankakee milk plant in 1936 
and has been manager since 1951. 


Jones Joins A.P.I. Staff 


R. S. Jongs, Jr., Randolph County Agent, 
has become assistant dairyman for the Ala- 
bama Polytechnic Institute Extension Service. 
He succeeded Oscar D. Crossy, Jr., who re- 
signed to go into private industry. 

A native of Barbour County, Jones received 
his B.S. degree in agriculture from Alabama 
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Polytechnic Institute. He has served as Ran- 
dolph County agent for the past nine years. 
Before that, he was assistant agent in the same 
county for seven years, with a short time out 
for military duty. 


Penn State News 


The top-ranking students in the short-term 
ice cream manufacturing courses at Pennsyl- 
vania State Univ. and the Univ. of Maryland, 
College Park, will receive awards from the 
American Food Laboratories. The firm de- 
velops and manufactures flavor ingredients for 
ice cream products and other foods. 

An inseribed gold wrist watch will be pre- 
sented by the company to the student with the 
highest grades at the completion of the two 
weeks’ course in ice cream manufacture given 
by the Colleges of Agriculture at the end of the 
1958 short courses. The company plans to ex- 
pand the awards project further in 1958, by 
making similar awards at Ohio State Univ., 
Columbus, and Michigan State Univ., East 
Lansing. 


P. S. WiuuiaMs of the diary husbandry staff 
has resumed his duties in the Dairy Science 
Dept. after a sabbatical leave during which he 
and Mrs. Williams traveled about 16,000 miles 
via car and trailer. They toured through 30 
states and part of Mexico, visiting 27 colleges 
and experiment stations and renewing friend- 
ships with many former students, relatives, and 
acquaintances. 


Some 40 staff members and 60 undergraduate 
students and their families attended a chicken 
barbecue sponsored recently by the Penn State 
Dairy Science Club. 


NDC Annual Meeting Is Jan. 27-29 

“Education: The Priceless Ingredient,” will 
be the theme for the 43rd Winter Conterence— 
Annual Meeting of the National Dairy Council 
to be held at the Dayton-Biltmore Hotel, Day- 
ton, O., Jan. 27-29. 

Subjects to be covered will include: The 
Diet—Heart Disease Problem; What Science 
Says About Dairy Products; Motivating People 
to Use Dairy Products; How Dairy Council 
Contributes to the Sale of Dairy Products; 
Dairy Industry Responsibility in Dairy Council 
Management. 

Prominent participants in the event will in- 
clude: P. L. Wits, seeretary of the Council 
on Foods and Nutrition of the American Medi- 
cal Association; W. F. ALEXANDER, Pastor, The 
First Christian Church, Oklahoma City; and 
S. A. Ropert, Market Research Director, 
American Dairy Association. The following 
NDC Board members will also participate: 
W. A. Foster, The Borden Cheese Co.; W. E. 
Winn, Pure Milk Association, Chicago; P. P. 
Miter, National Dairy Products Corp., New 
York City; Mose Kiser, Builford Dairy Co- 
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op Association, Greensboro, N. C.; L. C. Mapp, 
Miami Valley Milk Producers Association, 
Dayton, Ohio; G. S. BuLKLEy, Carnation Com- 
pany, Los Angeles (Chairman of the NDC 
Board of Directors), and Mirron Hutt, NDC 
President. 


M.S.U. Dairy Engineering Meeting 


The Sixth Annual National Dairy Engineer- 
ing Conference will be held Feb. 25-26, 1958, 
in Kellogg Center, Michigan State Univ., East 
Lansing. The event is sponsored by the M.S.U. 
Depts. of Agricultural Engineering and Dairy. 


Recent Deaths 


JaMES TALLMAN SmitH, 48, research engi- 
neer for The Creamery Package Manufactur- 
ing Company, Chicago, died suddenly of a 
heart attack on Oct. 10, 1957, at Ames, Ia. 

A graduate of Ohio State Univ., Columbus, 
Mr. Smith was widely known in the dairy in- 
dustry. He had served many years as a milk 
sanitarian for the city of Steubenville, O., 
Health Dept.; production superintendent of the 
Telling-Belle-Vernon Milk Company, Cleve- 
land, O., and extension specialist for the Dept. 
of Dairy Technology at O.S.U. For the past 
three years he worked in the Research Engi- 
neering Dept. of The Creamery Package Com- 
pany. 
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A resident of Whitewater, Wis., he is sur- 
vived by his widow, Beulah; a daughter, Martha 
Jean, and a son, James Loring. Burial was at 
Raymond, O. 


GeorGe P. SANnpDERS, 62, a chemist in the 
Dairy Products Section of the Agricultural 
Research Service, USDA, died Oct. 12, after 
undergoing a major surgical operation. 

Dr. Sanders received his B.S. and M.S. de- 
grees from the Univ. of Minnesota, St. Paul, 
and his Ph.D. degree from the American Univ., 
Washington, D. C. After serving as an army 
officer in World War I, he served as a county 
agent for the Minnesota Agricultural Exten- 
sion Service, 1919-1920; high-school instructor, 
1920-22, and employee of the U. S. Veterans 
Administration, 1923-25. 

In 1926, he joined the Bureau of Dairy In- 
dustry of the USDA (this unit is now called 
the Dairy Products Section of the Agricultural 
Research Service), where he served until his 
death. 

The USDA presented him with the Superior 
Service Award in 1950 for his development of 
a phosphatase test for the purity of pasteur- 
ized products. Another of Dr. Sanders’ achieve- 
ments was a method for dehydrating cheese, 
which was credited during World War II with 
a significant saving of shipping space in trans- 
porting food supplies overseas. 
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Dr. Sanders published more than 50 techni- 
eal papers in his field. His subjects included 
the physical and chemical properties of milk, 
minerals in milk, fractionation of milk protein, 
chemistry of cheese, bacterial fermentations, 
and quality improvement in dairy products. 

His handbook, Varieties and Descriptions of 
Cheese, has been calied a classic in its field. He 
was co-author of two chapters and associate 
editor of a nearly completed reference text, The 
Fundamentals of Dairy Chemistry. He is sur- 
vived by his widow, Blanche; a daughter, Mrs. 
Stanley Atma, Cleveland, O., and a son, George 
P. Sanders, Jr., Arlington, Va. Burial was in 
Arlington Cemetery. 


Rosert J. Remauy, 47, an executive with the 
American Dry Milk Institute, Chicago, died 
suddenly Nov. 15 of a heart attack. 

Mr. Remaley, a widely known figure in the 
dairy industry, had been on the Institute staff 
in charge of scientific development and of the 
Laboratory Dept. since 1951. During World 
War IT he was head of the Dairy Branch of 
the Quartermaster Corps Subsistence Researe 
and Development Laboratory in Chicago. Be- 
fore the war, he was with Kraft Foods Com- 
pany, Chicago. 

He is survived by his widow, Gail, and a 
daughter, Harriet. Burial was in Ridgewood 
Cemetery, Des Plaines, IIl. 


AAAS Annual Meeting 
Is December 28-30 


The annual meeting of the American Asso- 
ciation for the Advancement of Science will be 
held in Indianapolis, Ind., Dee. 28-30, 1957. 
Section O of the A.A.A.S. (of which the 
A.D.S.A. is an affiliated society) has planned a 
symposium on “Chemical and Biological Con- 
trol of Plant and Animal Pests.” 

All meetings will be held in the Bamboo 
Room of the Washington Hotel. A résumé of 
the program follows: 

Morning, Dec. 28—“Insecticides,” J. C. 
KELLER, entomologist, Agricultural Research 
Service, USDA; “Herbicides,” R. H. Bearry, 
director, Agricultural Chemicals Division, 
American Paint Co.; “Fungicides and Bacteri- 
cides for Control of Plant Diseases,” G. L. 
McNew, managing director, Boyce Thompson 
Institute for Plant Research, Ine.; “Chemical 
Control of Internal Parasites of Domestic Ani- 
mals,” F. O. Gossert, veterinarian, The Lilly 
Research Laboratories; “Systemic Antibiotics 
and Chemicals: Their Movement and Mode of 
Action,” J. E. Casmpa, assistant professor of 
entomology, Univ. of Wisconsin. 

Afternoon, Dec. 28—“Parasites and Predators 
for Pest Control,” C. A. FLESCHNER, associate 
entomologist, Univ. of California; “Control of 
Forest J. A. Beat, entomologist, 
USDA; “Control of Forest Diseases,” J. R. 
HansprovuGH, plant pathologist, USDA; “Path- 
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ogens for the Control of Pests,’ J. D. Briges, 
associate entomologist, Illinois State Natural 
History Survey; “Antagonism as a Plant Dis- 
ease Control Principle,’ W. C. Snyper, plant 
pathologist, Univ. of California; “Irrigation 
for Pest Control,’ E. F. director, 
Entomology Research Division, Agricultural 
Research Service, USDA. 

Afternoon, Dec. 29—“Disease Resistance in 
Animals: Some Genetie Implications of the 
Avian Leukosis Complex,’ N. F. Waters, 
poultry geneticist, Agricultural Research Serv- 
ice, USDA; “Breeding Plants for Resistance 
to Insect Pests,” R. H. Patnrer, professor of 
entomology, Kansas State College; “Breeding 
Vegetable and Fruit Crops for Resistance to 
Diseases,” J. R. SuHay, head, Dept. of Botany 
and Plant Pathology, Purdue Univ.; “Breeding 
Field Crops for Resistance to Diseases,” E. H. 
STANFORD, associate professor of agronomy, 
Univ. of California; “Nutrition of the Host and 
Reaction to Pests,” J. G. Ropricurz, associate 
entomologist, Univ. of Kentucky. 

Morning, Dec. 30—“Biological Balance as 
Affected by Disease and Insect Control Prae- 
tices,’ A. D. Pickert, officer in charge, Crop 
Insect Section, Science Service Laboratory, 
Canadian Dept. of Agriculture; “Exclusion and 
Eradication versus Reduction in Diseases and 
Pests,” M. R. CuarKson, deputy administrator, 
Agricultural Research Service, USDA; “Educa- 
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tion in the Use of Pesticides,” E. H. FisHsr, 
associate professor of entomology, Univ. of 
Wisconsin; “Effects of Regulatory Control on 
Evaluations of Safety and Suitability,” B. L. 
Osrr, director, Food Research Laboratories, 
Tne. 

Kentucky News 

After 27 years on the staff of the Dairy See- 
tion of the Univ. of Kentucky, Lexington, H. B. 
Morrison has resigned in order to continue his 
work with the International Cooperation Ad- 
ministration of the U. 8. Dept. of State. For 
the past two years he has been on leave from 
the University so that he could serve the I.C.A. 
in Cochabamba, Bolivia. 

Dr. Morrison received his B.S. and M.S. de- 
grees from the Univ. of Minnesota, St. Paul, 
and his Ph.D. degree from Iowa State College, 
Ames. As a staff member at Kentucky he 
taught and did research in dairy bacteriology. 

In 1955 he joined the staff of the I.C.A. to 
supervise the construction of a dairy processing 
plant in Cochabamba, Bolivia. His present as- 
signment with the I.C.A. is to return to Bolivia 
to complete the work started during his first 
tour of duty in that country. 

A member of several social and professional 
organizations, Dr. Morrison in 1954 was named 
honored guest by the Univ. of Kentucky Dairy 
Club. This is the highest award that can be 
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given a faculty member or industry leader by 
the undergraduates of the Dairy Section, Univ. 
of Kentucky. 


G. E. Wituiamson has been named Inspec- 
tor-in-Charge of the Creamery License Section 
of the Univ. of Kentucky. He succeeds J. D. 
Foster, who has held that position for the 
past 33 years. 

Mr. Williamson, a graduate of the Univ. of 
Missouri, Columbia, served as a county agent 
in Graves County, Ky., from 1935 to 1948, 
except for four years when he served in the 
U. S. Army during World War II. He was 
made a field agent in dairying at the Univer- 
sity in 1948, a position he held until his recall 
to active Army service in 1951. In the fall of 
1957, he left active duty in the Army with the 
rank of Lieutenant Colonel. 


J. L. Bucy, a graduate of Murray State Col- 
lege, has been named field agent in cream grad- 
ing for the Dairy Section. 

A veteran of World War II, Mr. Bucy served 
as an instructor for the Veterans Administra- 
tion training program in Grayson County, Ky. 
He was later appointed district field man for 
the Sugar Creek Creamery Co., a position 
he held until his recent appointment at the 
University. 


More than 50 students in dairying were 
guests of the faculty of the Dairy Section at 
a dinner held recently at Lexington. 

The Student-Faculty Mixer is an annual 
event sponsored by the faculty so that teachers 
may become better acquainted with their stu- 
dents. D. M. Searu, head of the Dairy Section, 
presided over the program. 

Ricuie Lows, president of the Kentucky 
Dairy Club, spoke about plans for the Dairy 
Club during the coming year. Besides service 
functions at various cattle sales and_ short 
courses, the Club will publish an Annual, Spon- 
sor the Homecoming Breakfast, and conduct 
an Honor Banquet in connection with Dairy 
Career Day. 


Completed Theses 

M.S. Degree 

Maurice Cote—How supplementing lactating 
dairy cows on summer pasture with either 
alfalfa hay or alfalfa silage affected their 
dry matter intake. Univ. of Kentucky, Lex- 
ington. 

H. J. Cook—Soilage feeding for dairy cattle. 
Univ. of Rhode Island, Kingston. 

C. J. Coscrove—Evaluation of methods for de- 
termining total solids, butterfat, and solid- 
not-fat content in milk. Univ. of Rhode 
Island, Kingston. 

Cart L. Davis—The value of urea and dicyan- 
diamide for lactating dairy cows. Univ. of 
Kentucky, Lexington. 
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DonaLp R. DowpeEN—A comparison of zero, 
low, and high level grain feeding to lactating 
cows on permanent, improved, and supple- 
mental pastures. Univ. of Kentucky, Lex- 
ington. 

| James P. Everett, Jr.—The effect of protein 

levels of starters with and without aureomy- 

cin on the growth rate and metabolism of 
young dairy calves. Univ. of Kentucky, Lex- 


ington. 
Rozert W. Wetk—Melting properties of 
i Cheddar cheese. Univ. of Minnesota, St. 
Paul. 
G. W. value of grass-legume 


1 silage as a sole roughage for dairy cattle. 
Univ. of Rhode Island, Kingston. 


Ph.D. Degree 


N. S. FecHHemmer—Chromatin variations in 
bovine spermatogenie cells. Ohio State Univ., 
Columbus. 

Aumep A. Hassan—lInput, output relation- 

‘ ship and milk production. Univ. of Minne- 

i sota, St. Paul. 

Liuoyp R. Hunsaker—The comparative influ- 
ence of sires used in artificial insemination 
vs. those used naturally on butterfat pro- 
duction. Univ. of Minnesota, St. Paul. 


Young Returns to Oregon 


J. O. Young, assistant dairy technologist, has 
returned to Oregon State College, Corvallis, 
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after spending a year’s sabbatical leave study- 
ing at the State College of Washington, Pull- 
man, 

News from Ohio State 

Forty students, representing 30 different 
companies, attended the first session of the new 
Market Milk Correspondence Course held re- 
cently at Ohio State Univ., Columbus. 

The outstanding feature of the course is that 
the assignments of lessons are to be completed 
at home. This feature makes it possible for 
more men from smaller companies to partici- 
pate. The course consists of 18 home lessons 
and five contacts of one day each at the Dept. 
of Technology. 

The picture below shows part of the corre- 
spondence course class receiving instructions 
in dairy bacteriology. At the microscope is 
T. V. ArmstTrRoNG; standing at the table is 
C. L. HANKINSON. 


NEW TROPIC A, ICE CREAM SENSATION 


CALYPSO COCONUT... 


bittersweet chocolate coating! 


Never a “flavor” like this! Choice, toasted 
coconut bits, covered with rich bittersweet 


chocolate make an ice cream treat unparalleled! 
Prove to yourself why Chocolypso is so popular. 
Write today for a sample or a 50 lb. trial order. 
(We'll also send complete details and prices.) 


NA 
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COMOMY 


KLENZADE 
SODIUM HYPOCHLORITE 


SANITIZERS 


SAFE for finest stainless steel surfaces. 25 years 
of daily use in thousands of plants prove it 
conclusively. 

Klenzade X-4, Klenzade XY-12, and Klenzade 
Tri-Chloro-Cide have the highest germicidal 
power of all chlorine-bearing sanitizers on the 
market. Comparative test data on request. 
Most economical, too. Always ready for use .. . 
no “‘settling out’ . . . no residual film . . . excep- 
tionally long in-plant keeping quality. 


Service Throughout America 


KLENZADE PRODUCTS, INC. 


BELOIT. WISCONSIN 


T. Scorr Surron, associate dear. of the Col- 
lege of Agriculture, has returned to the O.S.U. 
campus from India, where he served as admin- 
istrator of the Ohio State Univ. agricultural 
education program. The seven-member team 
from O.S.U., in cooperation with the Indian 
government, established four agricultural and 
veterinary colleges. 


High lights of the November meetings of the 
Ohio dairy technology societies were clinics 
and discussions on Cultured Buttermilk and 
Salad Cream. W. L. Suarrer, Dept. of Dairy 
Technology, conducted the clinics and led the 
discussions. Societies participating were Cin- 
cinnati, Central Ohio, Northeastern Ohio, and 
Maumee Valley. 

E. F. Aumy, professor of agricultural bio- 
chemistry, was honored by the Dept. of Dairy 
Technology at the Ninth Annual Homecoming 
Brunch. Approximately 150 friends and former 
students of Dr. Almy attended. 

As a member of the agricultural biochemistry 


| staff, Dr. Almy for many years has been teach- 


ing dairy chemistry to dairy technology ma- 
jors. In appreciation for his excellent coopera- 
tion over the years, he was presented with a 


| Certificate of Appreciation by the Dept. of 


| Dairy Technology. 


The presentation was made 
by I. A. Gou.p, chairman of the Department. 


About 65 students and staff members at- 
tended the Annual Bean Feed held recently in 
honor of new freshmen in the Dept. of Dairy 
Technology. The event is sponsored jointly by 
dairy technology upperclassmen and staff mem- 
bers of the department. 

As part of the program, the functions of the 
O.S.U. Dairy Club and the A.D.S.A. were ex- 
plained to the new students by various officers 
of the club. The evening concluded with an 


| official welcoming address by Dr. Gould. 


The Silver Jubilee Meeting of the Ohio State 


| Dairy Technology Conferences will be held Feb. 
| 25-28, 1958, at Columbus, under the sponsor- 


| Products Company, 


| Dairy 


ship of the Dept. of Dairy Technology. 

Visiting staff members on the program in- 
clude W. B. Comss, Univ. of Minnesota, St. 
Paul; I. Parkin, Pennsylvania State Univ., 
University Park; H. C. OLson, Oklahoma State 
Univ., Stillwater, and E. W. Birp, Iowa State 
College, Ames. 

On this year’s program, Butter Day has been 
changed to Manufactured Dairy Products Day. 
Furthermore, consideration is being given to 
dividing the main sessions into smaller groups, 
to encourage more individual participation. 


Haymes, director of United Milk 
Cleveland, O., was pre- 
Award of Merit at the Ninth Annual 
Homecoming Brunch, The 


Puinipe L. 


sented the 
Technology 


| award, which has been presented annually since 


| | | 
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1949 by the Dept. of Dairy Technology, is for 
outstanding contributions to the Dairy In- 
dustry. The presentation was made by L. L. 
RuMMELL, dean of the College of Agriculture. 

Following high school, Mr. Haymes went to 
work for ‘Vestern Reserve Condensed Milk 
Company in 1906 in the Kent, O., plant. Since 
then he has held every operating and executive 
position in Western Reserve, which later be- 
came United Milk Produets Company. He now 
serves as a director of the company. 

Mr. Haymes early recognized the importance 
of seience in the dairy industry and managed 
to wedge in six years of college training, prac- 
tieally all science, while working. He is a mem- 
ber of the American Chemical Society and a 
life trustee of the Cleveland Branch of the 
Y.M.C.A. 

His first contribution, nationwide, was his 
work on the United States Food and Drug Ad- 
minitration’s original milk bread standards 
in 1923. Since then, he has served on 
several Food and Drug Administration com- 
mittees concerning standards for milk, and was 
also instrumental in getting standards for evap- 
orated, condensed, and concentrated milk in 
the Ohio General Code. 

Throughout World War II, he served on the 
War Food Administration’s committee, repre- 
senting the evaporated milk industry. He also 
served on several other wartime and regulatory 
committees and in 1952 was chosen to represent 
the dairy industry before the United States 
Senate and House committees on termination 
of controls under the Defense Act. 

Mr. Haymes is a member of the 13-man ad- 
visory group to Secretary of Agriculture, E. T. 
Benson. For years he has been a member of 
USDA dairy advisory committee on research 
and marketing, serving as chairman from 1955- 
1956. 

News from Borden’s 


Jack B. Penvrz, executive vice-president of 
Borden’s Dairy and Ice Cream Company, Co- 
lumbus, O., has been named chairman of 
Borden’s Midwest fluid milk and ice cream 
district. The district operates fluid milk and 
ice cream plants in nine Midwestern states. 

Mr. Pentz succeeds NorvaL D. Goss, who re- 
tired as president of Borden’s Dairy and Ice 
Cream Company and as district chairman. Mr. 
Goss, however, will continue as chairman of 
the board of the Columbus company and of 
Borden’s Michigan Milk and Ice Cream Di- 
vision. Mr. Goss joined Borden’s in 1915 as an 
accountant and rose through the ranks to be- 
come chairman of the Midwest district in 1939. 

Pentz joined Borden’s Moores and Ross of 
Columbus in 1928 as supervisor of its product 
control laboratory. By 1946 he became man- 
ager of Moores and Ross; and three years later 
he was promoted to vice-president of the Dairy 
and Ice Cream Company and director of sales 
and advertising for the Midwest district. He 
was appointed executive vice-president in 1956. 


A leading taste favorite for years, 
the Chocolate Drink Concentrate 
developed by American Food 
Laboratories is a fully prepared 
Dairy Powder containing all the 
necessary ingredients for making a 
delicious chocolate milk drink of 
highest quality. It is made with the 
finest cocoas available and is stabil- 
ized with a new, superior type of 
suspending agent. It produces a 
uniform, attractive “chocolaty” 
color and desirable body through- 
out the bottle. American Food 
Laboratories’ well-known quality 
control assures customer satisfac- 
tion and re-order all year round. 


Simple and economical to use, the 
Dairy Powder is available in single 
or extra strength, in pre-weighed 
unit polyethylene bags for any 
size batch. 

For full details and a free test sam- 
ple, write to our Research Labora- 
tories today. \ 
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STUDENT CHAPTER NEWS 


A section devoted to the activities of dairy students 


E. L. THomas, Editor 


The Objectives of a Local Dairy Club 
Program 


James JOHNSTON 
Associate Professor of Dairying, Louisiana 
State University and Agricultural and 
Mechanical College, Baton Rouge, La. 


Two years ago the Student Affiliate Commit- 
tee of the A.D.S.A. sent, to each affiliate chap- 
ter, a list of suggested objectives. These were as 
follows : 

1. Develop closer relationships among stu- 
dents through strong loeal club programs. 

2. Develolp closer relationships among  stu- 
dents, faculty, and industry and among edu- 
cational institutions. 

3. Aequaint students with the American Dairy 
Science Association, its scope, purpose, and 
the role of affiliate members in the over-all 
program. 

I should like to add two more: 

4. Develop and maintain interest among  stu- 
dents and prospective students in dairying 
as a career. 

5. Provide an opportunity for recreational ac- 
tivities. 


The success or failure of a dairy club de- 
pends, to a large degree, upon how well leader- 
ship development is carried on. This has been 
cited as the number one objective above and 
certainly must be accomplished before any of 
the other objectives can be attained. While 
some individuals make better leaders than 
others, leadership is a trait which can be de- 
veloped in nearly any college student by proper 
training. This can best be accomplished in the 
dairy club by placing all new members on com- 
mittees and gradually increasing their respon- 
sibilities as they gain experience. Such a pro- 
gram develops students who are qualified to 
fill the key offices of the club as upperclassmen 
and who enter the dairy industry with the 
ability to work with others as graduates. 

Another critical factor in the long time sue- 
cess of the dairy club is the attitude of the 
faculty advisor. The advisor who shoulders the 
responsibility of running the club himself is 
certainly doing an injustice to his students. 
However, he must bear the responsibility of see- 
ing that the club objectives are carried out. 
He can best do this by keeping in close touch 
with club officers to insure that they do not shirk 
their responsibilities. Without close faculty 
supervision a club tends to “run down” and 
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gradually lose sight of its objectives. The ad- 
visor must be an individual who is interested 
in students and their problems and who is 
willing to devote a great deal of his own time 
to the job. 

The objectives of the club having been estab- 
lished, a plan of programs and activities must 
be set up to accomplish them. Such a plan 
should be outlined at the beginning of each 
school year. First consideration should be given 
to programs on subjects not usually available to 
the students from some other souree. The 
topics reported in the 1956 “Annual Reports of 
Aftiliate Club Activities” include many which 
should have been informative and worthwhile; 
however, some, such as “Talk on Mastitis” or 
“The Use of Sodium Metabisulfite as a Pre- 
servative for Silage,” might have been better 
reserved for class discussion. Talks by campus 
visitors representing farm groups, industry, or 
foreign countries give the membership an op- 
portunity to broaden their outlook in a man- 
ner not otherwise possible. Each club activity 
should be judged on the basis of its contribution 
to the student or the dairy industry. Some 
purely social activities are excellent means of 
maintaining student interest and providing a 
break in the routine of campus life; however, 
this aspect can easily be overemphasized. Our 
busy campuses already provide too many activ- 
ities for us to condone the existence of a club 
which does not have a well planned program 
designed to carry out worthwhile objectives. 

The serapbook exhibits prepared for the 
A.D.S.A. Annual Meetings during the past two 
years indicate that our clubs are generally 
doing a good job. In most cases, however, 
further improvement is possible through the 
development of programs planned to accom- 
plish the objestives of the clubs. The Student 
Affiliate meetings held during the National 
A.D.S.A. meetings give student representatives 
and their advisors an opportunity to discuss 
their programs and problems. Through these 
contacts we should be able to continue to im- 
prove our student chapters. It is to be hoped 
that more student representatives will be able 
to attend these meetings in the future. 


California State Polytechnic College 
Dairy Cattle Judging Team 
Competes at Waterloo 

The dairy cattle judging team of the Cali- 
fornia State Polytechnic College placed third 
in the all-breeds division of the national con- 
test held at Waterloo, Iowa. The team placed 
second in Brown Swiss, fourth in Guernseys, 
fifth in Jerseys, and seventh in Holsteins. It 
was coached by Dr. ALBRIGHT. 

Mrs. Marguerite 8S. Tyson of James Can- 
yon Ranch, Genoa, Nevada, donated a Guernsey 
heifer to the judging team in order to help out 
with its traveling expenses. The heifer was sold 
for $360.00 at the California State Guernsey 
Sale. 


Virginia Tech Chapter News 


Frep Scort, President of the Virginia Tech 
Chapter of A.D.S.A., has received another high 
honor. His name will appear in the next issue 
of “Who’s Who Among College Students.” Fred 
is a senior in the Department of Dairy Science, 
and is enrolled in the Dairy Technology option. 
He has been a member of the Dairy Products 
Judging Team and was assistant editor of the 
1956 dairy annual, as well as participating in 
numerous other dairy club activities. In other 
extracurricula activities, Fred was a member 
of the Civilian Student Senate in 1956-1957 
and also Treasurer of the Civilian Student 
Body in the same year. All fellow members of 
the Dairy Club are proud of Fred’s numerous 
accomplishments. 


Members of the club have had a very busy 
fall quarter. Among the activities carried out, 
the most important ones were entering a float 
in the Homecoming Parade, h: .ing an exhibit 
in the Horticulture show, and sponsoring the 
Dairy Cattle and Dairy Products Judging 
Teams in intercollegiate competition. Club 
members are now planning a gift cheese sales 
campaign, a Dairy Science Career Day for 
prospective dairy students, and another dairy 
annual. Hard work and cooperation among all 
is the theme of all members in carrying out 
these objectives. 


Added Water Tests Are 
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It is with deep pride that we, the members 
of the dairy club, announce that PrRoressor 
Paut M. Reaves, faculty advisor for 1956- 
1957 received the Wine Teaching Award for 
1957 in the School of Agriculture. Professor 
Reaves has made an outstanding contribution 
to the dairy industry, and we are all proud of 
this honor he so greatly deserves. 


From the Secretary's Desk 


J. B. Frye, Jr., of the Univ. of Louisiana, has 
done an excellent job of organizing the mem- 
bership campaign for 1958. Suggestions and 
aids have been sent to every state chairman and 
his co-workers. 


Projects, Consultation, and Production 
Contro) Services in 
Biochemistry, Chemistry, Bacteriology, Toxi- 
eology—Insecticide Testing and Screening. 
Write for price schedule. 


WISCONSIN ALUMNI RESEARCH 
FOUNDATION 
P.O. Box 2217-X, Madison 1, Wisconsin 


Prevent Slow Starters, 
‘Phage’ Problems, 
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FLAV-0-LAC 
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THROUGHOUT THE WORLD 


For highest quality products — uni- 
form aroma, smoothness, flavor. 
One quart of culture produced on 
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Larger size “Famous 40” bottle 
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Starter, 


Send for new 
Culture Booklet, 


THE DAIRY LABORATORIES 


PHILADELPHIA 3, PA. 
New York Washington 


Dues notices were sent to 1957 members on 
Oct. 15 and they have been coming in very well. 
As of Nov. 4, approximately 700 have paid 
dues for 1958 and of that number about 35 are 
new members. 

The total membership for 1957 was 2,250. 
This year we hope to get 2,400. The number of 
new members necessary to reach this goal will 
depend on the number of 1957 renewals. We 
should do better than last year, when 200 of 
the 1956 members failed to renew for 1957. 

Last year we had 606 Affiliate members. This 
year to date 106 have paid dues for 1958 and 27 
of them are new. 

If every member will consider himself a part 
of the Membership Committee, it will be pos- 
sible to contact prospects and insure our goal 
of 2,400 new members.—H. F. JupKins. 
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NITROGEN FACTOR FOR THE CALCIUM CASEINATE-CALCIUM 
PHOSPHATE COMPLEX IN MILK 


T. F. FORD, G. A. RAMSDELL, SHIRLEY G. LANDSMAN,' ano T. G. ALEXANDER * 


Eastern Utilization Research and Development Division, Agricultural Research Service, 
USDA, Washington, D. C. 


The casein colloid in milk contains a phosphoprotein which has the same 
phosphorus : nitrogen ratio for all the broad intermediate ranges of particle 
sizes. The purpose of this work was to determine the nitrogen factor. 
For many milks and many particle-size fractions, the average ratio of dry 
weight of calcium caseinate—calcium phosphate complex was about 6.89 + 
1.3%, and this applies to normal milk. This factor does not apply to the 
largest casein colloid particles and may not apply to the smallest. Lditor. 


To caleulate densities, hydration, voluminosity, and other constants of the 
casein-containing particles in milk, a factor for conversion of grams of casein 
nitrogen to grams of dry casein complex is necessary. Experiments previously re- 
ported (3) indicate that the casein colloid in milk, in the broad intermediate range 
of sizes, contains a phosphoprotein which has the same phosphorus : nitrogen ratio 
in all the sizes of particles. This phosphoprotein is apparently present as a 
calcium salt, which is closely associated with excess calcium and phosphorus 
in the proportions in which these elements exist in tricalcium phosphate. The com- 
bination is frequently referred to as a complex. A definite minimum amount of 
such calcium phosphate seems to be always present (3), and an excess amount 
which differs as between milks and over the particle-size range. The differences 
in over-all composition must be taken into account in assigning a nitrogen factor. 
This is here done by relating the factor to the calcium content. The factor caleu- 
lated does not refer to the total micelle or particle, but only to the dry caleium 
caseinate—calcium prosphate complex contained in it; thus excluding the salts, 
lactose, and serum proteins which are also present. 


EXPERIMENTAL PROCEDURE 


Skimmilk samples were centrifugally fractionated, using techniques previ- 
ously described (3). Liquid samples progressively depleted of the casein colloids, 
and deposited fractions of these colloids were obtained. The deposits were washe J 
in most cases, by redispersing them in distilled water and centrifuging. 

Both gravity and centrifugally separated skimmilks were used. The milks 
were not treated in any way and no preservatives were added. All samples were 
stored at 4° C. The methods of analysis are given in the previous publication (3). 


Received for publication Mareh 3, 1957. 


‘Present address, Stanford Research Institute, Menlo Park, California. 
? Present address, Food and Drug Administration, Washington, D. C. 
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FACTORS BASED ON ANALYSES OF LIQUID SAMPLES 


Figure 1 is a typical plot showing the relationship between per cent total 
solids and per cent total nitrogen in skimmilk samples, as the casein-containing 
colloids are progressively removed by centrifuging. The serum nitrogen value 
shown was obtained by extrapolating the accompanying casein nitrogen : total 
nitrogen plot to zero casein nitrogen. This particular experiment was done in 
April, 1955. It has been previously reported (3), but without the total solids data. 


2 
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@ 
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Fig. 1. Relationship of total solids to total nitrogen for skimmilk samples centrifuged for 
different lengths of time. S.7.S.= serum total solids. S.V.=serum nitrogen. C.N.= casein 
nitrogen. Ca=caleium. For this particular skimmilk, the ratio of casein nitrogen removed 
to total nitrogen removed is 1.00; the ratio of calcium removed to casein nitrogen removed 
is 0.181. 


The method of calculating the complex : casein nitrogen factor, or ratio, from 
plots such as Figure 1, is similar to that used for calculation of the calcium : 
casein nitrogen ratio, as previously described (3). 

It is convenient to base the calculations on the analysis of the casein-free 
serum, as given by extrapolation, and on the analysis of an arbitrary skimmilk 
containing, for convenience, 0.5% casein nitrogen. A first approximation is given 
by the following equation : (1) 


Complex/C.N. = 8.7.8. — N. — 0.5476 S.N.) (6.38) 0.995 


Here C.N. means casein nitrogen; 7.S. means total solids, at 0.5% C.N.; 
S.T.8. means (centrifugal) serum total solids, at zero casein nitrogen; S.N. 
means (centrifugal) serum nitrogen, at zero casein nitrogen, and N.C.N. means 
noncasein nitrogen (total nitrogen less casein nitrogen), at 0.5% C.N., a value 
usually identical or nearly identical with the centrifugal serum nitrogen. These 
values are taken from the plots at zero and 0.5% C.N. The numerical constant, 
0.9476, represents the weight of casein-free serum in 1 g. of skimmilk, at 0.5% 
C.N., assuming a complex : casein nitrogen factor of 6.89 and a hydration of 
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0.52 g. of hydrate water per g. of dry colloid.* The constant, 6.38, is the factor 
for conversion of serum nitrogen to serum protein. The multiplier, 0.995, is a 
correction factor for the fats, phospholipids, and other ether-extractable sub- 
stances removed with the colloid by centrifugation. 

Substituting the first approximate complex : nitrogen factor given by 
Equation 1 for 6.89, and recalculating, gives in every case a second approxima- 
tion which differs negligibly from the first. 

Complex : casein nitrogen factors calculated as indicated for several milks, 
including the one for which the data are shown (Figure 1), are listed (Table 1) 


TABLE 1 

Relationship of the complex : casein nitrogen factor to the calcium : casein nitrogen ratio, 
based on analysis of progressively depleted samples of skimmilks; together with 

the serum nitrogen and the total solids values used in the calculations 


TS at 
0.50% Complex 
Date S.N." S.T.S. Ca/C.N. /C.N. Milk 
9/100 g. 9/100 9. 9/9 9/9 
October, 1946 0.165 6.86 9.99 0.182 6.83 Jersey 
December, 1948 0.134 6.68 9.84 0.207 6.90 Herd 
April, 1951 0.132 6.45 9.58 0.181 6.81 Jersey 
August, 1951 0.127 7.06 10.26 0.198 7.02 Jersey 
June, 1954 0.139 7.10 10.24 — 6.91" Jersey 
March, 1955 0.119 6.75 9.84 — 6.78" Jersey 
August, 1955 0.119 6.29 9.40 0.182 6.77 Jersey * 
August, 1955 0.140 6.26 9.45 0.184 6.90 Holstein ‘ 
Averages 0.134 6.68 9.83 0.189 6.872¢ 


*“S.N.=serum nitrogen; S.7.S.= serum total solids; C.N.= casein nitrogen. 

» Omitted in averaging, because calcium was not determined. 

© About 20% of the colloid was removed from these two skimmilks by preliminary centrifu- 
gation. These results, therefore, apply to intermediate and small particle sizes only. 

“Standard deviation, 0.081. 


together with the serum nitrogen and total solids values on which the calcula- 
tions were based, and together with the calcium : nitrogen ratios for the complex, 
where these were determined. Since the total solids : total nitrogen plots are 
in every case straight lines within the accuracy of the data, the factors given are 
averages for the ranges of particle sizes removed. The first four experiments, 
which include the April, 1951, experiment, have all been reported previously, 
in part (3). 
FACTORS BASED ON ANALYSES OF DEPOSITS 

Complex : casein nitrogen factors and calcium : casein nitrogen ratios, based 
on analyses of several centrifugally deposited casein colloids, are given (Table 2). 
The original data for the first two sets of values are given in the paper referred to 
previously. 

*100-(0.5) (6.89) (1.52) = 94.76. The hydration, 0.52 g. per g. of dry complex, is based 
on results by deKadt and van Minnen (1), who, however, refer their values to casein. Their 
average hydration, 0.55 g. per g., multiplied by the ratio of the casein : nitrogen factor, 6.45, 
to the assumed complex : nitrogen factor, 6.89, is 0.52 g. per g. DeKadt and van Minnen’s 


values vary quite widely, but we have repeated their experiments and obtained about the same 
results. The effeet of variations in hydration will be considered in the discussion. 
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TABLE 2 


Relationship of the complex :casein nitrogen factor to the caleium:casein nitrogen ratio, 
for various centrifugally deposited casein colloids 


Approximate 


Particle-size per cent of 
Ca/C.N." Complex/C.N. Milk fraction total complex 
Colloids not washed 
0.216 7.18 Jersey 1 Largest 2 
0.211 7.01 Jersey 1 Large 3 
0.200 7.06 Jersey 1 Intermediate 3 
0.198 7.03 Jersey 1 Intermediate 3 
0.191 7.02 Jersey 1 Intermediate and small 70 
0.207 6.92 Jersey 2 Composite 80 
0.204 av. 7.04 av. 
Colloids washed once with distilled water 

0.205 6.95 Jersey 3 Large 7 
0.217 7.12 Jersey 3 Intermediate 10 
0.203 7.02 Jersey 3 Intermediate 20 

6.92 Jersey 3 Intermediate and small 50 
0.200 6.90 Jersey 4 Composite 80 
0.206 av. 7.00 av. 

Colloids washed twice with distilled water 

0.190 6.81 Herd 1 Intermediate 60 
0.207 6.91 Herd 2 Intermediate 60 
0.190 6.75 Jersey 5 Intermediate 60 
0.194 6.94 Jersey 6 Composite 80 
0.200 6.80 Jersey 7 Composite 80 
0.209 6.85 Jersey 8—24hr." Composite 80 
0.215 6.91 Jersey 8—48 hr.” Composite 80 
0.202 6.83 Jersey 8—1 wk.” Composite 80 
0.204 6.96 Jersey 9 Intermediate 60 
0.206 6.87 Jersey 9 Composite 80 
0.232 6.95 Jersey 9 Large 10 


0.204 av. 6.87 av.° 


“C.N. = casein nitrogen. 
* The same Jersey milk held for the times indicated at 4° C. 
© Standard deviation, 0.056. 


In the caleulations for the first set, i.e., for the unwashed deposits, the weight 
of dry complex was obtained by diminishing the total solids by the contained 
serum protein, by serum salts and lactose proportional to the free (not hydrate) 
water evaporated from the deposits, and by an additional 0.5% as an approxi- 
mate correction for ether-extractable substances. The weight of calcium in the 
complex was obtained by diminishing the total calcium by calcium proportional 
to the free water evaporated. 

In the ecaleulations for the second set—the once-washed deposits—since 
analyses showed lactose, fat, and chloride to be negligible, the total solids value 
was diminished only by the contained serum protein, and no other corrections 
were used. 

The colloid samples on which the third set of ratios is based were washed 
twice, because the once-washed deposits, despite negligible lactose by analysis, 
nevertheless showed slight yellowing in total solids determinations. The second 
washing seems permissible, because the results for Sets One and Two fail to 
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show any significant change in the nitrogen factor or the calcium : casein nitro- 
gen ratio due to washing, and the complete analyses (3) similarly show no sig- 
nificant change in inorganic phosphorus. With these twice-washed samples, no 
yellowing in total solids determinations was noted. The dried colloids were color- 
less, glassy solids. The total solids values were corrected for contained serum 
protein as shown by analysis, as for the unwashed and once-washed deposits. 

All of the skimmilks used for the preparation of the twice-washed deposits 
were submitted to sufficient preliminary centrifugation to remove those extremely 
large particles which apparently differ in composition from the rest (3). These 
may represent from zero to about 15% of the total colloid. Although size classes 
are indicated in a general way (Table 2), close size fractionations were not 
attempted. 


CALCULATED FACTORS BASED ON COMPOSITION OF THE COMPLEX 

Differential and direct analyses of the centrifugally separated casein colloid 
for total nitrogen, casein nitrogen, calcium, total phosphorus, and total solids 
indicate that the unit particle of serum-free casein colloid, ¢.e., casein complex, 
may be considered as composed of calcium caseinate and tricalcium phosphate 
in the proportions of one phosphorus equivalent of the former to one-half mol of 
the latter; and that the weight ratio of organic phosphorus to nitrogen is 0.0563 
(3). The weight ratio of casein to nitrogen calculated from analyses of casein 
by Ramsdell and Whittier (4) is 6.45. This casein : nitrogen factor is also that 
used by deKadt and van Minnen (1). Assuming the composition indicated, an 
aggregate of particles of casein complex containing 1 g. of nitrogen would be 
composed as follows: 


Component g. 
Calcium equivalent to organic phosphorus ........... 
14 Ca3(PO,4)2 equivalent to organic phosphorus ..... 0.2815 
Hydrogen replaced by calcium (subtracted ) —.0037 


This total weight is a theoretical nitrogen factor for the complex, stripped of all 
calcium phosphate in excess of that assumed for the unit particle. The assump- 
tion that calcium in calcium caseinate is equivalent to the organic phosphorus 
is the same assumption made by deKadt and van Minnen (1), and is based on 
various published experiments (1, 4). 

In the above analysis, the ratio of total calcium to nitrogen is 0.1817. Cen- 
trifugal analyses of many milk samples (3) give calcium : nitrogen ratios 
ranging from 0.181 to 0.232, and an average ratio of 0.206. Adjusting the tri- 
calcium phosphate in the above analysis to make the calcium : nitrogen ratios 
0.181, 0.206, and 0.232, the factors calculated are 6.798, 6.867, and 6.934. How- 
ever, the separated colloid contains also about 1/15th mol of magnesium per mol 
of calcium. This does not affect the theoretical factor, 6.80, but, assuming all the 
magnesium to be present as Mg3(PO4)2, it increases the experimental minimum, 
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average, and maximum complex : nitrogen factors to 6.814, 6.883, and 6.953, 
respectively. 

According to the analysis given, the nitrogen factor for calcium caseinate 
is 6.45 + 0.0727 — 0.0037 = 6.519. This is identical with the factor calculated 
from data by Ramsdell and Whittier (4), who analyzed the washed complex, 
and then deducted tricaleitum phosphate equivalent to the inorganic phosphorus 
from this analysis. 

DISCUSSION 


Comparison with factors calculated from data by others. De Kadt and van 
Minnen (1) give analyses of successive liquid fractions and of unwashed de- 
posits from which complex : casein nitrogen factors can be caleulated. Handling 
these data as outlined here, for 11 sets of liquid samples, the average nitrogen 
factor obtained is 6.97, and the corresponding average calcium : nitrogen ratio 
is 0.201; for seven fractional deposits from three milks, the average nitrogen 
factor is 7.06, and the corresponding average calcium : nitrogen ratio, 0.221. 
These factors are about 1.5% higher than those here reported. It is presumed 
that de Kadt and van Minnen’s milk was from Friesian cows. They used a 
Sharples Supercentrifuge. 

Importance of the numerical value for hydration, and possible errors arising 
from the corrections for nonproteinaceous solids: reliability of results by different 
methods. The calculations based on analyses of liquid samples and on analyses 
of unwashed deposits both involve a numerical value, 0.52 g. per g., for hydration. 
Higher values for hydration would give higher nitrogen factors. The effect is 
appreciable. If a hydration of 1.00 g. per g. were assumed, for example, the 
average factor for liquids would be raised from 6.87 to 7.06; if the hydration 
were assumed to be zero, the factor would be lowered to 6.66. By comparison with 
the results for washed deposits, for which hydration is not a factor, it would 
appear that the true hydration is probably not far from the value used. The 
correction for included fatty substances (0.5% of the total solids removed) is 
an average correction, based on many ether extractions of unwashed dried 
deposits; but individual samples give ether extracts which vary widely, from 
zero to about 1%. Therefore, for individual samples, this correction may intro- 
duce an error of + 0.5%. The corrections for serum total solids, in Equation 1 
for liquid samples, and for unwashed deposits, assume that no more such solids, 
except serum proteins, are deposited as part of the colloid than would be con- 
tained in the free or serum water. It is possible that the amount of nonprotein 
serum solids in the deposits may be slightly more than this. The effect of excess 
serum proteins is eliminated in Equation 1, and is taken into account in the 
caleulations for deposits. 

The calculations based on analyses of washed deposits involve the assumption 
that the composition of the casein complex is unchanged by the washing. This 
assumption appears to be justified. Lactose, and presumably other serum solids, 
except serum proteins, are removed from the deposits by washing. The ether 
extract is reduced to a negligible value, as has been stated. Therefore, data for 
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washed colloids need be corrected only for retained serum proteins and, since 
this correction is based on analyses, it is presumed to be accurate. The results 
for washed deposits are, therefore, probably more reliable than those for liquid 
samples or unwashed deposits. 

Collected results. Although arithmetic averages are given throughout this 
paper, such averages are not adequate, since a trend rather than a central tend- 
eney is involved. 

In Figure 2 the various complex : casein nitrogen factors based on analyses 
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Fig. 2. Relationship of the colloid : casein nitrogen factor to the calcium : casein nitrogen 
ratio in the colloid, as determined by various methods. 


of liquid samples, of once-washed deposits, and of twice-washed deposits, are col- 
lected and plotted against the corresponding calcium : casein nitrogen ratios. 
The deviations indicated may be in part attributable to experimental errors, but 
they also reflect the variability in composition of milks. The theoretical line, 
based on the composition of the complex as indicated by complete analyses, is 
drawn across the plot. The equation of this line is: 


Complex/C.N. = 6.814 + (2.73) (Ca/C.N. — 0.181). 


Here the constant, 6.814, is the caleulated minimum factor for the complex, and 
the constant 2.73 represents g. of calcium phosphate plus g. of magnesium phos- 
phate, per g. of calcium in excess of the experimental minimum. In the equation 
for the corresponding least squares line, giving equal weight to all the values, 
the constants are 6.820 and 3.90; omitting the values for the once-washed deposits, 
the constants are 6.823 and 2.70. In the first case, the standard error of estimate 
is 0.075, in the second ease, 0.062. Considering the weight to be given the different 
sets of values, the relationship between the complex : nitrogen factor and the 
calcium : nitrogen ratio would appear to be adequately expressed by the equation: 


Complex/C.N. = 6.82 + (2.7) (Ca/C.N. — 0.181). (2) 


This equation gives minimum, average, and maximum factors, at the calcium : 
casein nitrogen ratios 0.181, 0.206, and 0.232, of 6.82, 6.89, and 6.96, respectively. 
The probable error is about 0.04, or 0.6%. 
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The calcium : casein nitrogen ratio for any milk, or fraction of the colloid, 
can be found by either direct or differential analysis of the separated colloid (3). 
If only the analysis of the milk is known, the calcium : casein nitrogen ratio may 
be estimated, by assuming a serum calcium content (in the milk) of 0.088 g. 
per 100 g. For any particular milk sample of unknown analysis, the average 
factor 6.89 could be in error by roughly 1.3%. 

Except in four cases, the results here presented are for Jersey milk. However, 
the values for the other milks and those calculated from de Kadt and van Minnen’s 
data suggest that for all milks the nitrogen factor may be about the same as for 
Jersey milks, if not identical. It should also be noted that the results given do 
not apply to the very largest casein-containing particles in milk. In the prepa- 
ration of the skimmilks, these large particles were, in most cases, and for all 
the washed deposits, purposely eliminated. Similarly, the results do not neces- 
sarily apply to the very smallest particles, representing 5 to 10% of the casein 
colloid: these particles were not removed in the centrifuging times used. As 
much as 99% of the colloid has, however, been centrifugally removed in other 
experiments. 

Although the correlation here is primarily between the complex : nitrogen 
factor and the calcium : nitrogen ratio, a correlation between the calcium : 
nitrogen ratio and particle size has been shown (3). In general, for any par- 
ticular milk, the caleium content and, therefore, the nitrogen factor, will be 
greater for the large casein-containing particles than for the small ones. 

The trapped serum protein. In all the calculations given in this paper, the 
serum protein deposited with the casein colloid on centrifuging is excluded. The 
amount of this serum protein may be twice or three times as much as the amount 
which can be accounted for as present in the entrained solvate liquid. The excess 
is carried down with the colloid, by sweeping action, or otherwise, and it cannot 
be removed from the deposit by washing. Whether the attachment occurs on 
deposition or exists in the liquid milk can not be decided from present data. In 
the calculations, it is assumed that the attachment occurs on deposition, and that 
none of the serum protein in deposits is properly to be considered a part of the 
complex. 

Nature of the actual colloidal particle in milk, and nitrogen factors for the 
total particle. It is implied in the title of this paper, and stated in the introduc- 
tion, that the nitrogen factor as caleulated here refers only to the calcium casein- 
ate—caleium phosphate portion of the casein-containing particles, or micelles, in 
milk. This substance may well represent a definite chemical complex; it may 
at least be considered the framework of the particle. These particles are spherical 
in shape and are very large, ranging in size upward from about 520 A diameter. 
They may be visualized as loose aggregates of casein complex units, possibly 
coiled chains, to which hydrate water molecules are attached, and which are 
interpenetrated by solvate liquid containing salts, lactose, and serum proteins, 
in the same proportions in which these substances exist in the casein-free serum. 
The ratio of the volume of the total particle to the weight of contained dry com- 
plex is about 3.1 to 1 (2). It can be calculated from this ratio and other data that 
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if the hydration is 0.52 g. per g., the remaining water present as solvate liquid 
should contain on the average about 0.124 g. of serum solids. Therefore, for the 
minimum and maximum factors, 6.82 and 6.96, for example, the corresponding 
minimum and maximum colloid : casein nitrogen factors are about 7.7 and 7.8, 
respectively. Again, the excess serum protein found in deposits is excluded. 

The analyses of unwashed centrifugal deposits given in the previous paper 
(3) give over-all total solids : casein nitrogen ratios of 8.13 to 8.52, and when the 
serum protein in excess of that proportional to the serum water in the wet 
deposits is deducted from the total solids, the ratios 7.96 to 8.22 are obtained. 
Such factors depend upon the degree of compaction, however. By centrifuging 
at increasingly higher centrifugal forces, maximum compaction can be attained, 
and analyses of these deposits give ratios of total solids less trapped serum 
protein, #.e., colloid : casein nitrogen factors, in satisfactory agreement with the 
caleulated values, 7.7 to 7.8. Detailed discussion of such derived factors is pre- 
mature here, since data on apparent specific volumes and voluminosity are in- 
volved. Determinations of these constants will be reported later. The purpose 
of this section is to make an explicit distinction between the total colloidal 
particle and the contained casein complex for which the factors here given are 
directly applicable. 


SUMMARY 


1. Skimmilks were progressively depleted of casein colloids by centrifuging, 
and the supernatant liquids and deposited fractions analyzed. The dry weights 
of caleium caseinate—calcium phosphate complex contained in the separated 
colloids were calculated from the analyses. For many milks and many particle- 
size fractions the average ratio of dry weight of complex to casein nitrogen found 
is approximately 6.89 + 1.3%. This nitrogen factor is applicable to any mik 
sample of unknown composition. 

2. The complex : nitrogen factor is shown to be correlated with the calcium : 
nitrogen ratio for the separated colloid, 7.c., with the ratio of complex bound 
caleium removed to casein nitrogen removed with the colloid. When this ratio 
is known, a more accurate nitrogen factor can be calculated by means of the 
statistically determined equation: 


Complex/C.N. = 6.82 + (2.7) (Ca/C.N. — 0.181). (2) 


The probable error when this equation is used is about 0.6%. 

3. Since it has already been shown that the calcium : casein nitrogen ratio 
tends to increase with particle size, it follows that the nitrogen factor does also. 
The range of calcium : nitrogen ratios found experimentally is from 0.181 to 
0.232; the corresponding range of nitrogen factors given by the equation is 
6.82 to 6.96. 

4. The experimental minimum nitrogen factor, 6.82, is in close agreement 
with a theoretical factor, 6.8005, calculated for a casein complex unit considered 
as composed of one mol of calcium caseinate and one-half mol of tricalcium 
phosphate. Adjusting this by adding trimagnesium phosphate in the proportion 
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in which magnesium is known to be present, the theoretical minimum factor 
becomes 6.814. 

5. It is emphasized that the factors calculated are for the casein complex and 
not for the total colloidal particle, which also contains those serum solids asso- 
ciated with the solvate liquid. Colloid faetors can be calculated from the complex 
factors by adding these additional solids. They range from approximately 7.7 
to 7.8, in agreement with experimental results. 

6. The nitrogen factors given do not apply to the very largest casein colloid 
particles in milk, and may not apply to the very smallest. The largest particles 
are known to differ in composition from the rest and were, therefore, in most 
cases purposely removed before the fractionations were made. The smallest 
particles were not all removed in the centrifuging times used, and no close frac- 
tionations of small particles only were attempted. 
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HEAT TOLERANCES OF JERSEY AND SINDHI-JERSEY 
CROSSBREDS IN LOUISIANA AND MARYLAND 


M. W. SCHEIN,’ R. E. MCDOWELL,’ D. H. K. LEE,* anp C. E. HYDE* 


Louisiana Agricultural Experiment Station, Jeanerette, and 
Dairy Husbandry Research Branch, USDA, Beltsville, Md. 


Body temperatures and respiration rates were used to determine the 
heat tolerances of Jersey and Red Sindhi—Jersey crossbreds raised in Louisi- 
ana, and compared with those raised in Maryland. Lactating and nonlactating 
F, Sindhi-Jerseys were significantly less affected by exposures to hot environ- 
ments than were Jerseys of comparable production levels. Nonlactating cows 
tested on cool days reacted differently from those tested on warmer days. 
Crossbreds are more easily acclimatized than purebreds. Hditor. 


In an effort to utilize to greater advantage the dairy potentialities of the Gulf 
Coast Region of the United States, several southern Agricultural Experimental 
Stations, in cooperation with the Dairy Husbandry Research Branch of the 
USDA, have instituted experiments to determine the possibility of increasing 
the climatic adaptability of dairy cattle maintained there. One phase of the 
program has been carried out at the Iberia Livestock Experiment Station, Jean- 
erette, Louisiana, in cooperation with the Louisiana Agricultural Experiment 
Station; it involved the cross-breeding of Red Sindhi cattle (a milking strain 
of Zebu, native to India and Pakistan) with purebred Jerseys, in hopes of in- 
creasing the productivity of the Jersey progeny by adding some of the heat toler- 
ance inherent in Indian cattle. 

It is recognized that Zebu (Bos indicus) cattle are physiologically better able 
to withstand hot climates than are European-evolved (B. taurus) cattle. Differ- 
ences between the two types of cattle are clearly evidenced by their responses to a 
variety of test situations. Brody and his coworkers (1) subjected taurus and 
indicus cattle at various times to environments outside the ranges of thermal 
neutrality. They report that the ‘‘comfort zone’’ (environmental temperature 
range in which no adjusting demands are made upon the physiological thermo- 
regulatory mechanisms) for European cattle is between 30 and 60° F.; whereas, 
that for Indian cattle lies between 50 and 80° F. At environmental temperatures 
above 80° F., both types of cattle make adjustments, but the European cattle 
are forced to adjust quantitatively more than the Indian cattle. McDowell et al. 
(5) compared the rectal temperatures and respiratory rates of Jerseys and Red 
Sindhi—Jersey (F,) crossbreeds in a standard hot environment, at different ages 
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and stages of lactation; their results corroborate Brody’s, in that they found a 
marked difference between the European cattle and the Indian-European cross- 
breds. Johnston and Frye (3) reported similar differences between Holsteins 
and Red Sindhi—Holstein crosses but, other than their work, few data have been 
gathered on dairy cattle outside of the temperate climatic zones, and still less 
on Indian-European crosses other than the F,; half-breed. 

The object of this report is to present data on heat tolerance comparisons, 
among different combinations of Jerseys and Red Sindhi—Jersey crossbreds 
raised in semitropical Louisiana, and to compare these results with those obtained 
with similar types of crosses, raised and tested in more temperate Maryland. 


METHODS 


As a result of eight years of crossbreeding, the dairy herd at the Iberia 
Livestock Experiment Station contained purebred Jerseys, first-(F,) and second- 
(F.) generation half-breeds (Sindhi sire on Jersey dam for the F,), and back 
crosses of the Sindhi and Jersey sires on the F, half-breed cows. A more complete 
enumeration of the herd composition has been reported elsewhere (6), but only 
the above combinations will be considered in the ensuing report. 

To measure heat tolerance, females in the herd were subjected routinely to 
a standard hot environment (105° F., 34 mm. Hg vapor pressure) in a climatic 
chamber for six hours at two-month intervals, from eight through 24 mo. of age, 
at one, two, four, and six months after parturition (second or later calving only), 
and when dry. During the six-hour test period, body temperatures and respira- 
tion rates were recorded hourly, and these measurements were assumed to reflect 
the degree of heat tolerance of the individual. For example, an individual having 
a high body temperature and respiration rate during the course of the test ex- 
posure was said to have a lower tolerance to heat than an animal with a lower 
body temperature and respiration rate. 

Details of the climatic chamber and the testing procedure have been reported 
elsewhere (5,6); it need be repeated here only that the reaction of the animal 
is recorded in terms of the trapezoidal mean body temperature (or respiration 
rate) during the six-hour exposure period. Admittedly, the six-hour test routine 
used in this and related studies is limited, in that extrapolations to field conditions 
or long-term acclimatization must be made with extreme care. However, the 
authors feel that the test routine, if rigidly adhered to, does permit a rapid and 
reliable comparison of heat tolerance within and among breed groups and between 
station herds. Further, over-all results obtained in this study largely agree with 
those obtained in other studies (4,8), where longer test periods at similar or less 
drastic environmental conditions (more closely approximating field conditions) 
were used. 

Sinee, at the time of this report, few data are available on lactating back-cross 
(34 Sindhi-14 Jersey; 144 Sindhi—*, Jersey) and Fy». animals, the comparisons 
between cows are confined to purebred Jerseys and F, Sindhi-Jersey crossbreds ; 
the analyses of heifer groups (8 to 24 mo. old) include all five breed combi- 
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nations. Production levels of lactating cows refer to an F.C.M. average of the 
daily milk production for seven days preceding the test. Unfortunately, not 
enough purebred Red Sindhi animals were available for inclusion in the testing 
routine. 

The analysis was designed to determine the effect of age, breed combination, 
initial environmental conditions (season of test), and level of milk production on 
body temperatures and respiratory rates of the test animals, before and during 
exposure to the standard hot climate. Statistical analyses were conducted accord- 
ing to the methods described in Snedecor (7) and Goulden (2); the methods of 
fitted constants or weighted squares of means were used, where appropriate, to 
take into consideration the disproportionate subclass numbers in the various 
analyses. 


RESULTS 
A. Heifers. Figures 1 and 2 show the means of initial body temperatures 


(hereafter designated as 7,), body-temperature reactions (designated as T,,), 
initial respiration rates (#,), and respiration rate reactions (R,,), for each age 
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Fig. 1. Body temperatures: initial and reaction body temperatures of groups of heifers 
exposed to a standard hot atmosphere (see text). Numbers at foot of figure indicate the 
number of animals in each age group. (Jerseys: J; % Jersey-%4 Sindhi: 4J; % Jersey— 
Sindhi % Jersey—™% Sindhi F:: %4JF2; Jersey—% Sindhi: 4J.) 
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and breed group. The number of animals represented in each group is shown 
(bottom of Figure 1). The data indicate an inverse relationship between age 
and 7',, 7,,, and R,,, but none between age and FR,. Further, there seems to be 
little indieation of breed group differences with respect to 7, but marked differ- 
ences with respect to R,, 7», and R,, (Figures 1 and 2). A summary of the results 
of statistical analysis of these data is presented (Table 1). 

From the results, it appears that the degree of response (in terms of increased 
body temperatures and respiration rates) to the standard hot environment is 
inversely related to the amount of Sindhi blood in the individual. Paired com- 
parisons (groups were paired on the basis of differences indicated in Fig- 
ures 1 and 2) between the breed groups (Table 2) bear out these observations. 
Henee, if heat tolerance is defined as being inversely related to the body tempera- 
ture or respiratory response to a hot environment, then the breed groups consid- 
ered here can be ranked from lowest to highest heat tolerance as follows: Jerseys ; 
34 Jersey—!4Sindhi; Jersey—14 Sindhi (F; or F2), and 14 Jersey—34 Sindhi. 

B. Dry cows. The data gathered on dry cows (Jerseys and F, crossbreds only ) 
follow essentially the same pattern as the heifer groups. Figure 3 (dry cows) 
summarizes the information available on this group, wherein the differences 
between breeds is significant with respect to R, (t = 2.22, P << 0.05), T,, (t = 10.61, 
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Fig. 2. Respiration rates: initial and reaction respiration rates of groups of heifers ex- 
posed to a standard hot atmosphere (see text). The number of animals in each group is the 
same as in Figure 1. 
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TABLE 1 


Analyses of variance of initial body temperatures (T.) and respiration rates (R.), and 
trapezoidal mean body temperatures (Tm) and respiration rates (Rm) 


Source of Degrees of — — 
variation freedom T. Tm 
Heifers 
Ages 8 843° 334.28 15.00” 5,227.86" 
4 Breeds 4 0.61 3,063.97" 45.69” 26,515.27" 
; Interaction 32 0.25 292.66 0.63 477.56 
Error 405 0.28 325.69 0.72 628.52 
Dry cows 
Breeds 1 1,361.53” 58.25° 326.61 
Season of test 1 4,686.32” 3.61" 7,625.72” 
Interaction 1 117.12 0.37 3,197.23" 
Error 83 0.25 213.62 0.58 341.08 
Lactating cows 
Breeds 1 1.35 12,063.95" 139.75” 18,215.78” 
Production levels 3 0.58 186.37 3.02” 204.94 = 
Interaction 3 410.14 3.10" 532.56 


Error 249 0.37 237.27 0.70 231.67 


“Significant at the 5% level of probability. 
” Significant at the 1% level of probability. 


TABLE 2 


Analyses of variance of paired breed groups with respect to body temperature 
and respiration rate responses (Tm and Rn) 


Scurce of 


7 variation D.F. M.S. D.F. M.S. D.F. M.S. 
Tin 
Jersey %4 Jersey F, + 
and and and ; 
Groups compared.... Jersey* F, + Jersey® 


Breeds 1 41;37°* 1 10.04** 1 3.26* 
Ages 8 10.26** 8 8 §.22** 

: Interaction 8 0.99 8 0.30 8 0.27 

q Error 231 0.86 197 0.68 183 0.55 

Rn 

4 

Jersey F, F, + 

and and and 

F, F, \ Jersey 

Breeds 1 1 10,000.11** 
Error 186 455.60 100 767.89 183 798.52 


* Significant at the 5% level of probability. 

** Significant at the 1% level of probability. 

“3% Jersey, 4 Sindhi. 

» First- and second-generation Sindhi-Jersey half-breeds, respectively. 
Jersey, Sindhi. 
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Fig. 3. Body temperatures and respiration rates: initial and mean responses of Jersey and 
Sindhi—Jersey F; half-breed cows to a standard hot atmosphere (see text.) Numbers at top of 
figure indicate the number of Jerseys (J) and cross-breds (% JF) in each production group. 


P < 0.01), and R,, (t = 3.78, P < 0.01), but not with respect to T, (¢ = 1.16, 
P > 0.05). 

Since dry cows were tested during various parts of the year, it was possible to 
divide them roughly into ‘‘season-of-test’’ groups. The dry-bulb temperature 
in the test chamber at 7 a.m. (before the heat was turned on) was used as a 
guide in separating the ‘‘winter’’ from the ‘‘summer’’ tests: temperatures of 
74° F. or less (down to as low as 46° F.) established the winter tests; whereas, 
the range of starting chamber temperatures of the summer tests was from 75 to 
88° F. Results of a statistical analysis of the differences with respect to breeds 
and season of test are shown (Table 1). 

It is not surprising to note no detectable difference in 7, with respect to 
season of test, since most of the initial chamber temperatures were well within 
the range of thermal neutrality (50 to 80° F.). Minor compensations within 
this range were apparently accomplished via the respiratory system, which ac- 
counts for the significant differences in R,. It is unlikely that the lower respira- 
tory rates of the crossbreds signify a more efficient homeostatic mechanism, since 
the actual difference between summer and winter respiratory rates (Table 3) is 
essentially the same for each breed group. On the other hand, these data tend 
to support Brodv’s hypothesis (7) of a basie difference between breeds in the 
amount of body iieat to be disseminated (7.e., a difference in metabolic rates). 


HEAT TOLERANCES OF CATTLE IN LOUISIANA AND MARYLAND 1411 


With respect to 7',,, the variance due to season of test is much less than that 
due to breed group (Table 1). From this it can be assumed that, although 
season of test is important in the final assessment of a group’s heat tolerance, it 
is probably not so important as to invalidate the breed-group differences estab- 
lished in this study. 

Somewhat different results are obtained in the analysis of R,, (Table 1) : here, 
differences due to breeds are not significant, while those attributable to season 
of test are. In view of the fact that the R,, of one breed group decreased from 
one season to the other, while it increased in the other breed, it is not surprising 


TABLE 3 


Dry cows: mean values of initial body temperatures (T.) and respiration rates (R.), 
and trapezoidal mean body temperatures (Tm) and respiration rates (R») 
of nonlactating Jersey and F, crossbred cows 


Season of No. of 


test* records Re Tm Ru 
Jerseys 
Winter 16 100.9 38.3 102.9 136.9 
Summer 30 101.3 52.1 103.5 119.4 
Crosses 
Winter 11 101.2 26.9 101.5 103.2 
Summer 30 101.3 45.6 101.8 112.2 


“See text for explanation of ‘‘season.’’ 


that the breed X season-of-test interaction is highly significant. The inconsist- 
ency of such results might possibly be eliminated by a larger sample. 

C. Lactating cows. Data on lactating cows were analyzed with respect to breed 
(Jersey and F, ¢rossbreds) and production levels (F.C.M. average of daily 
production during the seven days immediately preceding a test exposure). These 
data are presented (Figure 3); a summary of the statistical analyses is shown 
in Table 1. 

In view of the significant production X breed interaction in both 7, and T,, 
(Table 1), it is necessary that these data be carefully evaluated before any con- 
clusions are drawn from them. Body-temperature responses of Jerseys at the 
highest production level are less than at lower production levels (Figure 3) ; this 
is quite different from results obtained with the crossbreds, and is also at variance 
with data published by McDowell (5). However, it will be noted that the initial 
body temperatures of these high-production Jerseys were markedly ‘‘out of line’’ 
with respect to the other 7, data (which in turn would affect the 7T,,). Since this 
statistic was obtained from an unusually small group (only eight animals, less 
than half of the next smallest group), it is suggested that the 45-lb. Jersey class 
represents an aberrant sample, and that the significant interaction would be 
eliminated by a larger group-size. 

It is interesting to note that if one considers the change in body temperature 
resulting from the test exposure (T7',,-7,), one gets an orderly increase in response, 
directly related to production (Jersey, 2.6, 2.8 2.9, 3.1° F. at 15-, 25-, 35-, and 
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45-lb. production classes, respectively), despite the lower 7, and 7, at the 45-lb. 
class. Similar data for crossbreeds (0.7, 1.1, 1.4, 1.8° F. at 15-, 25-, 35-, and 45-Ib. 
production classes, respectively) show the same orderly increase in response 
directly related to production, but at a considerably lower level. In contrast, in- 
creases in respiratory rates (R,,-R,) are about the same for both breed groups 
(despite the significantly lower initial values of the crossbreeds) and do not seem 
to be related to production levels: Jerseys, 79, 81, 83, and 80 resp/min; half- 
breeds, 76, 79, 76, and 79 resp/min, at 15-, 25-, 35-, and 45-lb. production classes, 
respectively. 

These data serve to re-emphasize the basic physiological differences between the 
two breeds, with respect to heat production and metabolic rates. It is interesting 
also to note (Figure 3) that both groups are near the ceiling of their respiratory 
capabilities wherein further rate adjustments are not possible, and that the 
ceilings of the two groups are at different levels. 


DISCUSSION 


Since the routine test procedures, breed groups, and analytical methods used 
were essentially the same as those employed by McDowell et al. (5) at Belts- 
ville, a comparison of both sets of results might be used as a guide in evaluating 
geographical differences. The Beltsville station is located in eastern United 
States at approximately 39° N. latitude; whereas, the Jeanerette station is located 
along the Gulf Coast of southern United States at approximately 30° N. latitude. 
Aside from relatively minor management and technical (chamber-operation ) 
differences between the two stations, the major point to be considered is the physi- 
ological differences between the animals, resulting from being raised under 
quite different environmental conditions. One would expect that the Louisiana 
cattle would be less markedly affected by the test exposure, owing, perhaps, to 
a certain degree of acclimatization. 

Data from the two stations are presented (Table 4), for comparison. In 
general, the younger Jeanerette heifers tend to show slightly higher body temper- 
atures and respiration rates than do the Beltsville animals, regardless of breed. 
This discrepancy tends to disappear in the older heifer groups, and is apparently 
completely gone in the initial body temperatures and respiration rates of the 
lactating and dry cows. 

It is interesting to note that the Jeanerette cows show consistently lower R,,’s 
than do the Beltsville cows, this in spite of the fact that Jeanerette Jersey T),’s 
are somewhat higher than those of Beltsville Jerseys. These results suggest that 
the Jerseys develop some degree of adaptation to the warmer climate of Jeaner- 
ette; the adaptation manifests itself by a much lower respiratory rate during 
periods of heat stress, at a cost of only a slightly higher body temperature. On 
the other hand, crossbreds raised under both environmental conditions (Jean- 
erette and Beltsville) show a much greater adaptation to the warm climate, as 
evidenced by lower body temperature responses despite lower respiratory rates, 
at all levels of production. 


q 
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A comparison of the tables of analyses of the Jeanerette data with those ob- 
tained at Beltsville (Table 5) reveals similarities all the more startling, in view of 
the adaptation differences in the animals just mentioned. Indeed, with respect 
to body temperatures. the only real difference is that the breed X production 
level interaction in 7, was significant at Jeanerette, but not at Beltsville; in all 
other cases, the significant differences obtained with the two sets of data coincide. 


TABLE 4 


Comparison of the Beltsville’ and Jeanerette means of initial body temperatures (T.) 
and respiration rates (Ro), and trapezoidal mean body temperatures (T») 
and respiration rates (Rn) 


Te R, T m R m 


Jean. Belts. 


Groups Jean. Belts. Jean. Belts. Jean. Belts. 


Heifer age groups 


("#2 (resp/min) ("#3 (resp/min) 
8-mo. Jersey 102.4 101.8 44.5 36.2 104.5 103.4 160.1 152.8 
Crosses” 102.1 101.9 34.3 32.5 102.3 102.3 130.3 134.9 
10-mo. Jersey 102.0 101.6 50.3 34.7 104.0 103.6 149.5 152.0 
Crosses 102.3 101.8 36.0 35.7 102.7 = 102.5 139.7 = 135.5 
12-mo. Jersey 101.6 =101.8 48.8 34.1 103.8 103.0 156.0 150.8 
Crosses 102.2 101.5 50.0 32.3 102.9 102.3 147.6 138.8 
14-mo. Jersey 102.1 101.4 47.8 40.4 104.2. 103.1 160.7 153.8 
Crosses 101.7 101.4 39.0 25.5 102.5 102.2 142.8 145.7 
16-mo. Jersey 101.7 101.3 44.1 38.0 103.7 102.8 154.7 149.0 
Crosses 101.6 101.4 31.7 30.7 102.7 101.9 143.9 131.1 
18-mo. Jersey 101.5 101.3 52.0 37.7 103.6 102.7 151.2 150.3 
Crosses 101.4 = 101.3 40.0 29.7 101.7 102.0 124.8 133.6 
20-mo. Jersey 101.1 101.3 42.1 34.7 102.8 102.5 135.8 150.9 
Crosses 101.1 101.4 44.0 26.0 101.9 101.9 134.2 133.3 
22-mo. Jersey 101.1 101.3 40.2 28.6 102.9 102.7 139.2 144.9 
Crosses 100.7 101.4 30.7 30.38 101.5 102.1 119.8 133.2 
Dry cows 
Jerseys 101.1 101.1 47.3 35.3 103.3 102.9 125.5 142.0 
Crosses 101.3. 101.1 40.6 31.0 101.7) 102.1 109.8 136.0 
Lactating cows, production levels 
15, 20 lb. Jersey 101.4 101.4 50.9 39.5 104.0 = 103.5 130.0 135.1 
Crosses 101.0 = 101.2 28.9 41.3 101.7 102.8 104.8 141.9 
25, 30 lb. Jersey 101.4 101.3 46.8 36.7 104.2. 1038.6 127.8 134.4 
Crosses 101.0 = 101.5 32.8 41.5 102.1 103.2 112.3 148.4 
35, 40 lb. Jersey 101.4 101.5 49.2 44.0 104.3 104.1 131.8 138.7 
Crosses 101.0 101.5 36.7 38.9 102.4 102.9 113.2 145.8 
45, 50 lb. Jersey 100.7 101.5 43.0 51.2 103.8 104.4 122.8 143.3 
5 38.6 40.9 103.0 103.1 117.5 9144.1 


Crosses 101.2 101. 


“Data adapted from McDowell et al. (5). 

" Crosses refer to Sindhi-Jersey F, crossbreds. 

* The Jeanerette data were analyzed in terms of 15-, 25-, 35-, and 45-lb. production levels; 
whereas, those at Beltsville were in terms of 20, 30, 40, and 50 Ib. 


Some station differences in respiratory rates are apparent. For example, with 
respect to R,, differences attributable to breeds at Jeanerette (in the lactating 
cow groups) were statistically significant, but not at Beltsville; conversely, Belts- 
ville levels-of-production groups showed significant differences, whereas those 
at Jeanerette did not. When sufficient data have been gathered to permit an 
adjustment for season of test, it is expected that these discrepancies will disappear. 
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TABLE 5 
Comparison of the analyses of data gathered at Beltsville 
with those obtained at Jeanerette 


To R, Tm Rm 
Source of — 


a 


variation Jean. Belts. Jean. Belts. Jean. Belts. Jean. Belts. 
Heifers 
Ages ILS. nS. iad ns. 
Interaction ns. ns. ns. IS. Is. 
Dry cows 
Breeds ns. ILS. ns. n.s. 
Lactating cows 

Production levels nS. ILS. ns. ns. 


* Differences significant at the 5% level of probability. 
** Differences significant at the 1% level of probability. 
n.s. Differences not statistically significant. 
"Data adapted from McDowell et al. (5). 
» Only Jersey and F; half-breeds are represented in the Beltsville heifer data. 


SUMMARY 


Jerseys and various crosses of Red Sindhi and Jersey (Fi, F2, back-cross to 
Jersey and Sindhi) were subjected at regular intervals to a standard hot en- 
vironment of 105° F. at 34 mm. Hg (92° F. wet bulb), for six hours in a climatic 
control chamber. The relative tolerances of the different breed combinations were 
assessed, using body temperatures and respiration rates as indices of heat toler- 
ance. This paper describes the results of the test exposures, with respect to ages 
and stages of lactation of the animals, and affords a comparison between the 
different breed combinations used. Further, the results obtained at Jeanerette, 
Louisiana, are compared with those obtained at Beltsville, Maryland, so as to 
determine whether there are indications of long-term climatic adaptation. 

The data indicate an inverse relationship between age (up to 24 mo.) and 
reactions to the standard hot environment, and marked differences in the reactions 
of the breed groups tested. In general, the degree of tolerance to the test hot 
environment is directly related to the amount of Sindhi blood in the animal, so 
that the breed groups tested could be ranked (from lowest to highest heat toler- 
ance) as follows: purebred Jersey; 34 Jersey—14 Sindhi; 44 Jersey—14 Sindhi 
(F; and/or and 14 Jersey—34 Sindhi. 

In the cow groups, both dry and lactating, F; Sindhi-Jerseys were significantly 
less affected by the test exposures (in terms of body temperatures and respiration 
rates) than were Jerseys of comparable levels of production. The level of produe- 
tion in itself seemed to be directly related to the body temperature reactions 


‘cool’? days (where environmental 


within breed groups. Dry cows tested on 
temperature at start of test exposure was less than 75° F.) reacted significantly 
differently from those tested on ‘‘hot’’ days, indicating a seasonal difference in 
degree of acclimatization. 
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The reactions of heifers tested at Jeanerette, Louisiana, were very much like 
those of similar breed groups exposed to the same treatment at Beltsville, Mary- 
land. On the other hand, the body temperature reactions of the Jeanerette F, 
half-breed cows (lactating and dry) were markedly lower than the Beltsville F, 
half-breeds. The respiratory reactions of the Jeanerette cows, both F; half- 
breeds and purebred Jerseys, were lower than comparable breed groups at Belts- 
ville. These results suggest that some degree of acclimatization to a warmer 
environment is evident in the Jeanerette cows, and that the crossbreds are more 
markedly aecclimatized than are the Jerseys at the same station. 
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EFFECT OF AN ELECTRIC CURRENT ON THE EFFICIENCY OF 
HOMOGENIZATION OF ULTRASONICALLY IRRADIATED MILK! 


J. L. NEWCOMER,’ C. W. HALL, J. R. BRUNNER, anp C. K. SMITH 
Departments of Agricultural Engineering, Dairy, and Microbiology and Public Health 
Michigan Agricultural Experiment Station, East Lansing 


The effect of ultrasonic irradiation on the efficiency of homogenization 
while direct current passed through milk was studied. The efficiency of 
homogenization increased with current increase to a maximum and then 
decreased with a further increase in current. Tests were run using a metal 
tube for a container with a center electrode. The polarity of the container 
and the center probe was reversed. Irradiating milk in the ultrasonic trans- 
ducer bowl, when the platinum electrode center probe was negative, improved 
homogenization efficiency. Hditor. 


High-frequency inaudible sound waves, ‘‘ultrasonics,’’* are used to pro- 
duce many phenomena pertaining to the realm of colloid chemistry, as first shown 
in 1927 by Wood and Loomis (13). Later, it was found that substantially the 
same phenomena may be obtained with low-frequency sound waves, provided— 
and this is the fundamental difference—their intensity is sufficiently high. 

Sound waves may bring about many phenomena, such as peptization, the 
mutual emulsification of two bulk liquid phases, the disintegration of certain 
solids, the depolymerization of high-molecular substances, coagulation of certain 
suspensions, production of heating effects, and chemical reactions, destruction of 
bacteria, and stimulation of plant growth. The pioneering attempts by Chambers 
and Gains (5), Harvey and Loomis (8), and Liu and Yen (10), to effect certain 
physical-chemical and biological changes in milk and in various manufactured 
milk products, stimulated this study. Attention was directed to investigating the 
effect of an ultrasonic field upon fat dispersion (homogenization). Not only did 
the work of these early investigators indicate certain practical applications but 
work of more recent researchers gave further impetus to this interest (1-4, 6, 9, 
11,12). Much of the early work was done prior to the availability of focusing 
ultrasonic transducer elements, whereby a considerably higher energy intensity 
level can be transmitted to the substance under investigation. Consequently, if 
there is a threshold intensity level necessary to effect biophysical changes, it is 
well to reinvestigate some of the earlier reports. 

The review of the literature pertaining to the properties of ultrasonic energy 
and their effects on matter reveal the following principal characteristics: (a) Ul- 
trasonic energy of sufficient intensity can cause emulsification ; (b) emulsification 
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* Based on a thesis submitted for the M.S. degree, Department of Agricultural Engineer- 
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“In the early literature concerning this subject, the term ‘‘supersonies,’’ and occasionally 
‘*suprasonies,’’ was used by some authors instead of ‘‘ultrasonies.’’ Since about 1935, the term 
ultrasonies is most frequently used. 
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occurs only when cavitation is present; (c) cavitation by ultrasonic energy de- 
pends upon the presence of a dissolved gas phase, acting as nuclei for centers of 
cavitation—the kinds of gases are not important; (d) the smaller the gas bubble, 
the greater the cavitation. Large bubbles act as a cushioning medium and decrease 
the collapsing pressure; (¢) a gas barrier is an efficient absorber of ultrasonic 
energy if generated within the gas; (f) ultrasonic energy produces degassing of 
the substances being radiated; (gy) emulsification is particularly strong at the 
walls of the containing vessel, and to a lesser extent within the interior of the 
liquid ; (h) ultrasonic energy can be employed to promote coagulation ; (i) coagu- 
lation oceurs within the liquid and not at the container walls, (j) emulsification 
precedes coagulation, but eventually coagulation and emulsification occur simul- 
taneously, seemingly at the same rate. 

The purpose of the experiment was to determine the effect of ultrasonic irradi- 
ation on homogenization, while simultaneously passing direct current through 
whole milk. 

EXPERIMENTAL PROCEDURE 


Pasteurized whole milk having approximately a 3.8% butterfat content was 
used. In all cases, the milk was preheated to 150° F. + 2° for 5 min. prior to 
ultrasonic treatment and for control samples. This constant temperature was 
selected to eliminate the temperature variable and to treat milk at the tempera- 
ture commonly used in commercial homogenization. 

Ultrasonic apparatus. The basic generator and transducer assembly consisted 
of a Brush, Model BU-204, 250W (Figure 1). The basie ultrasonic and trans- 


Fig. 1. The basie ultrasonie and transducer assembly: A—Generator used to furnish the 
ultrasonie energy, B—Barium titanate transducer assembly, C—Watt-hour meter for deter- 
mining input to generator, D—Thermometer, E—Dry cells for d.c. source through milk, F— 
Rheostat for regulating the current through the milk, G—Milliammeter for measuring current 
through milk, H—Ammeter for measuring current strength of the generator, I—Generator 
frequency control, J—Generator output control, K-—Coaxial cable between generator and 
transducer. 
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Fig. 2. Disassembled transducer: Cooling coils (A) are coiled around the inside of the 
upper section (B), which assembles into the transducer housing (C), barium titanate transducer 
element (D). 


ducer assembly : A—Generator used to furnish the ultrasonic energy, B—Barium 
titanate transducer assenbly, frequency of 430 ke, C—Watt-hour meter for de- 
termining input to generator, D—Thermometer, E—Dry cells for d.c. source 
through milk, F—Rheostat for regulating the current through the milk, G—Mil- 
liammeter for measuring current through milk, H—Ammeter for measuring cur- 
rent strength of the generator, I—Generator frequency control, J—Generator 
output control, K—Coaxial cable between generator and transducer. Figure 2 
shows disassembled transducer. Cooling coils (A) are coiled around the inside 
of the upper section (B), which assembles into the transducer housing, (C), bar- 
ium titanate transducer element (D). The output of the generator (M.A.), and 
the current strength through the milk sample (m.a.), are reported in milli- 
amperes. 

Methods of evaluation. Due to the small sample size used, the U.S.P.HLS. test 
could not be used. Instead, a test based on gravity separation was devised. Tubes 
of treated samples, along with untreated controls, were observed for evidence 
of cream-line after standing for 48 hr. at 40° F. A sample was considered homog- 
enized only if no trace of cream-line was evident at the end of this period. Also, 
several treated and untreated specimens were microscopically studied for com- 
parative fat-globule size, clumping, and dispersion (Figure 3—Photomicrograh 
of the fat globules in milk: A—Untreated, B—Ultrasonically radiated, C—U1- 
trasonically radiated in presence of an electric current. 1400). 

Performance index. The volume (ml.) of milk homogenized was compared 
to the time (min.) required to produce homogenization, and was reported here- 
inafter as the ‘‘efficiency factor’’ (ml/min). 

Ultrasonic treatments. Procedures A, B, and C were designed to investigate 
the effect of the passage of an electric current through the sample simultaneously 
with ultrasonic irradiation. Procedure D was designed to determine the effect 
of the passage of an inert gas through the sample simultaneously with ultrasonic 
irradiation. Since the passage of an electric current through milk produces an 


evolution of gases, Procedure 
D was incorporated to learn 
whether the effect of an elec- 
tic current on homogenization 
was peculiar to the presence 
of an inert gas, or to the pas- 
sage of an electric current. 


Procedure A. Three vari- 
ables were studied; namely, 
sample size, magnitude of the 
current through the sample, 
and output current of the gen- 
erator. Milk was irradiated in a 
glass test tube, both with and 
without the passage of an elec- 
tric current through the 
sample. Distilled water was 
used in the transducer, as a 
transmission medium between 
the transducer element and the 
test tube. The water tempera- 
ture was maintained at 150° F. 
+5° by passing tap water 
through the cooling coils of the 
transducer. The test tubes were 
positioned in the transducer 
with their bottoms at the focal 
point of the ultrasonic beam. 
The electrodes were platinum 
wires. The radiation vessels 
were Pyrex test tubes (12 X 
150 mm.). 

Results of these trials are 
given (Table 1). For all sam- 
ple sizes and for all gener- 
ator output currents, the effi- 
ciency factor increased with an 
increase in direct current 
through the sample. The effi- 
ciency factor increased with an 
increase in the generator out- 
put current for every sample 
size and for each variation in 
the current, through the sample 
being irradiated. 


Fig. 3. Photomicrograph of the 
fat globules in milk: A—Untreated, 
B—Ultrasonieally radiated, C—UI- 
trasonically radiated in presence of 
an electric current. (1400X) 
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TABLE 1 
Effect of an electric current on the efficiency of homogenization by ultrasonic irradiation 
of milk, in a glass tube containing two platinum electrodes 
(Procedure A) 


Current Homogenization efficiency factor 
passed 
Sample through Generator output 
size sample 200 M.A, 175 M.A. 150 M.A, 
(ml.) (m.a,) (ml/min) 
10 0.0 1.11 1.00 0.66 
10 5.0 3.33 2.50 1.00 
10 10.0 3.33 3.33 ad 
10 15.0 3.33 3.33 1.25 
20 0.0 1.33 1.17 0.95 
20 5.0 2.00 1.66 1.33 
20 10.0 2.22 1.66 1.54 
20 15.0 2.50 2.00 1.80 
30 0.0 0.85 0.80 0.65 
30 5.0 1.50 1.11 0.78 
30 10.0 1.57 1.15 0.81 


30 15.0 1.76 1.25 0.83 


Procedure B. Milk was irradiated in an aluminum test tube, with and 
without the passage of an electric current through the sample. The aluminum 
tube served as one electrode, and a platinum probe, centrally located, served 
as the other. As in Procedure A, distilled water was used in the transducer 
as a transmission medium between the transducer element and the radiation tube. 
The water temperature was maintained at 150° + 5°. The radiation tube was 
positioned in the transducer as in Procedure A. Two variables, current through 
the sample and polarity of the tube and probe, were studied. The intensity of 
irradiation (output current of generator M.A.) and the sample size were kept 
constant. 

The experimental data of these trials are reported (Table 2). The homogeni- 
zation efficiency factor increased with an increase in the current (m.a.) to a 
maximum value, followed by a decrease in efficiency factor with an increase in 
current. 


TABLE 2 
Effect of an electric current on the efficiency of homogenization, by ultrasonic irradiation 
of milk in a metallic tube containing a central platinum electrode 
(Procedure B) 


Current 
passed Homogenization efficiency factor* 

size sample Tube (+), Probe (—) Tube (—), Probe (+) 
(ml.) (m.a,) (ml/min) 
8 0.00 1.60 2.00 
8 5.00 4.00 4.00 
8 10.00 3.20 4.00 
s 15.00 4.00 4.00 


8 20.00 2.70 2.70 


“Generator output to transducer: 200 M.A. 
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TABLE 3 
Effect of an electric current on the efficiency of homogenization by ultrasonic irradiation 
of milk, in the transducer bowl containing a central platinum electrode 


(Procedure C) 


Current Time to effeet Homogenization 
passed homogenization efficiency factor 
output sample* Probe (—) Probe (+) Probe (—) Probe (+) 
(M.A.) (m.a.) (min.) (min.) (ml/min) (ml/min) 
150 0.0 220” 240” 0.00 0.00 
150 9.0 220” 240” 0.00 0.00 
150 18.0 220” 240” 0.00 0.00 
150 30.0 240° 240” 0.00 0.00 
175 0.0 180 240” 1.95 0.00 
175 9.0 120 240” 2.91 0.00 
175 18.0 110 240” 3.18 0.00 
175 30.0 105 240 3.53 1.45 
200 0.0 150 240 2.33 1.45 
200 9.0 65 225 5.38 1.55 
200 18.0 60 225 5.83 1.55 


200 30.0 60 230 5.83 1.52 


“Size of sample: 350 ml. 
"No homogenization cecurred in this time. 


Procedure C. Milk was irradiated in the transducer bowl, with the milk 
serving as the transmission medium. The temperature was controlled to 150° F. 
+ 5°. The transducer element served as one electrode, and a platinum probe, 
centrally located, positioned at the focal point of the ultrasonic beam, functioned 
as the other. A minimum sample volume of approximately 350 ml. was required 
to fill the bowl. Samples were irradiated with the probe as the positive electrode 
at different current strengths. These same variations in current strength were 
repeated with reversed polarities on the electrodes. 

Data (Table 3) indicate that an increase in the current through the sample 
was accompanied by an increase in the homogenization efficiency factor, except 
when the generator current was 150 M.A., at which level no homogenization was 
observed. A higher homogenization efficiency was obtained when the platinum 
probe was the negative electrode. 

Procedure D. Milk was irradiated directly in the transducer bowl, with the 
milk as the transmission medium. The temperature was controlled to 150° F.+5°. 
A sintered-glass gas diffusion tube was positioned centrally in the milk-filled 
transducer bowl, at the focal point of the ultrasonic beam. Samples were ir- 
radiated in the presence of percolated nitrogen from a commercial gas cylinder 
and compared to irradiated controls. The volume of gas passed through the sampie 
was regulated with the pressure-reducer regulator normally available on commer- 
cial gas cylinders, and was adjusted to approximately the same quantity, which 
was evolved electrolytically in the previous Procedures A, B, and C. All samples 
were treated at a generator output of 200 M.A. 

When gas was percolated through the sample, it interfered with the homogeni- 
zation of the fat in the ultrasonic field. At the conclusion of four hours of ultra- 


1422 J. L. NEWCOMER ET AL 


sonic irradiation, in the presence of percolated gas, no homogenization of the fat 
was noted; whereas, three hours of irradiation in the absence of percolated gas 
was sufficient to cause homogenization. 


DISCUSSION 

Theoretical considerations of the various phenomena exhibited by ultrasonic 
energy suggested the following hypothesis: If emulsification in an ultrasonic 
field depends upon cavitation and cavitation depends upon the presence of dis- 
solved gases, and if ultrasonic irradiation degasses the substance, the extent of 
emulsification is limited to how far it can proceed prior to the total expulsion 
of the supporting medium, ?.e., dissolved gas. 

Two methods for maintaining a required gas content are possible: (a) by 
producing a gas within the substance, through the application of a direct current 
to electrodes within the substance, or (b) by percolating an inert gas through 
a diffusion tube into the volume of substance being radiated. 

The data in Table 1 (Procedure A) demonstrated that radiation with ultra- 
sonics, simultaneously with the passage of an electric current through the sample, 
improved the efficiency of homogenization. Whether the results were owing to 
the gases generated within the milk, or to the passage of the electric current, is 
not clearly demonstrated. The experimental observations reported in Table 2 
(Procedure B) demonstrate the same phenomena. However, in this case there 
exists a possibility that the polarities of the central electrode and the metallic 
test tube affect the homogenization efficiency, although the results were indecisive 
regarding the effect of relative polarity of the container and the central probe. 
Data from Table 3 (Procedure C) support the observation that the passage of 
an electric current through the sample improves the homogenization efficiency 
factor, especially when the transducer bowl is the positive electrode and the 
central probe is negative. 

In general, the passage of an electric current through milk while it is being 
irradiated with ultrasonic energy improved the efficiency of homogenization. 
Hydrogen ions which naturally exist within the milk are attracted to the nega- 
tive electrode, where they pick up an electron. Possibly the gas molecules became 
nuclei for cavitation within the high-intensity radiation region, and contributed 
to an inereased efficiency of homogenization. Homogenization efficiency was not 
aided when a gas was passed through the milk, possibly because of the presence 
of large gas cells. These observations lead to the conjecture that although a gas 
phase is necessary for homogenization to occur, the size of the gas-bubble is an 
important factor. When the bubbles are too large, they act as cushions, and 
absorb the energy of cavitation; whereas, when they are submicroscopic in size, 
as they would be when generated electrolytically, they are beneficial to the phe- 
nomenon. The gas nuclei are most effective when they are concentrated in the 
high-intensity region of the ultrasonic beam. 


SUMMARY 


This study was concerned principally with determining the influence of a 
dissolved gas phase and /or an electric current on the efficiency of homogenization. 
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There is evidence of a positive relation between homogenization efficiency and 
current strength through the sample. Theoretically, there should be an optimum 
electric current strength, and the homogenization efficiency should be expected 
to increase with an increase in current strength, reach maximum, then decrease, 
with a further increase in current. Such an experimental relationship was ob- 
served. During radiation in a metallic tube, the efficiency factor was not affected 
conclusively by reversing the polarity of the container and the platinum probe. 
But, when the milk was radiated directly in the transducer bowl, the homogeni- 
zation efficiency factor improved when the central electrode was negatively 
charged. 
CONCLUSIONS 


Homogenization by ultrasonic waves was influenced by the passage of an 
electric current through the milk during radiation. 

There was an optimum current strength for maximum homogenization ef- 
ficiency. 

The efficiency of homogenization was dependent upon the relative polarity 
of the transducer bowl and the electrode, at the focal point in the irradiation 
zone. The highest homogenization efficiency was obtained when the center elec- 
trode was negatively charged. 
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SOME SOURCES OF VARIATION IN TOTAL PLASMA CHOLESTEROL 
LEVELS IN DAIRY CATTLE! 


H. D. LENNON, JR., anp J. P. MIXNER 


New Jersey Agricultural Experiment Station, Sussex 


Variations in plasma cholesterol levels among animals of varying physio- 
logical states and ages were investigated. Effects due to variation among 
animals were 97.07% of the total variance, while short-term variation in 
blood sampling was only 2.79%. Plasma cholesterol levels in 11 cows at 
parturition were significantly lower than either prepartum or postpartum 
levels. Age, pregnancy, and lactation also affected cholesterol levels. Hditor. 


The assay of total plasma cholesterol has gradually become recognized as 
another adjunct in the estimation of thyroid activity, although it is less reliable 
than more direct measures, such as plasma protein-bound iodine and radioactive- 
iodine techniques. Numerous workers (6,7,9, 16) have shown that hyperthy- 
roidism results in hypocholesterolemia; whereas, high levels of total plasma 
cholesterol are observed in the hypothyroid animal. 

The normal level of total plasma cholesterol in dairy cattle has been reported 
by Boyd (4) to be 110 mg. %. Several investigators have studied normal leveis 
of total plasma cholesterol due to age (20, 22,24), pregnancy and lactation 
(2, 14, 18, 20), and diet (17). Parturition has been found by Long et al. (11) to 
result in a 20% decrease in plasma concentration of total cholesterol. 

Fluctuations in blood levels of total cholesterol have been studied by several 
workers, in dairy calves (13) and humans (3, 5,23), and have failed to detect 
significant diurnal or daily variation. 

The purpose of this study was to determine the variation in total plasma 
cholesterol due to differences among dairy animals of varying physiological 
states, possible daily and diurnal rhythm effects, assay variability, and effects 
due to parturition. This investigation was not designed to study the specific 
effects due to different feeding regimens, and it was not possible to remove the 
effects due to rations, from the effects due to basic differences among groups of 
animals of varying physiological states. 

EXPERIMENTAL PROCEDURES 

The animals used in the first phase of this study were identical to those 
employed in a previous study on normal variation in plasma PBI levels (8). 
The four groups of Holstein and Guernsey dairy animals consisted of three 
pregnant, nonlactating cows; three lactating, nonpregnant cows; three open 
heifers, 15 to 18 months old, and three heifer calves, 3 to 6 mo. of age. The 
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feeding regimens for the pregnant cows consisted of the following poundages 
per day: grass silage, 30; mixed hay, 10; grain, 6 to 8, and molasses, 3 to 4. 
The lactating cows received grass silage, 40; mixed hay, 15; grain, 16, and citrus 
pulp, 8. Proximate analysis of the grain given to both groups indicated 20.14% 
crude protein, 2.34% crude fat, and 7.65% crude fiber. The 15- to 18-month-old 
heifers received approximately 30 lb. of grass silage, 10 Ib. of mixed hay, and 
2 lb. of a fitting ration containing a minimum of 14% crude protein and 3.25% 
crude fat, and a maximum of 10% crude fiber. The 3- to 6-month-old calves were 
given mixed hay ad libitum and 4 Ib. of calf starter containing not less than 
19% crude protein and 3.5% crude fat, and not more than 7% crude fiber. 

Three runs were conducted, each run constituting four animals (one animal 
from each group). Blood samples were collected from each animal at 8 A.M., 
4 p.m., and 12 p.m., on each of four alternate days for 1 wk. Duplicate choles- 
terol determinations were performed on each plasma sample, using the method 
of Pearson et al. (12). The analysis of variance presented in this phase of the 
study employed the methods of Snedecor (21). The expectations of mean squares 
for fixed and random effects were determined by the method of Schultz (19). 

In order to study the effect of parturition on plasma levels of total cholesterol, 
11 cows (nine Holstein and two Guernsey) were sampled at 2 wk. prepartum, at 
parturition, and at 2, 4, and 8 wk. postpartum. Duplicate determinations of total 
plasma cholesterol were performed on each plasma sample. Parturient cows 
changing from a prepartum to postpartum condition were fed appropriate ra- 
tions in accordance with their physiological states. 


RESULTS AND DISCUSSION 


Mean values for total plasma cholesterol determinations in the first experi- 
ment, arranged according to the hour of the blood collection day and the group 
of animals, are presented (Table 1). Very little difference was found in the 
mean values for the hour of collection ; whereas, considerable difference was noted 
among the groups of animals. The pregnant, nonlactating group of cows (sam- 
pled approximately 2 wk. prepartum) consistently were found to have the high- 
est total cholesterol levels. 

An analysis of variance of the data is presented (Table 2). Expectations of 
mean squares and estimated variances were determined for the various sources 


TABLE 1 
Effect of the physiological status and hour of sampling on total plasma cholesterol values 


Total plasma cholesterol 


Group 8 A.M. 4 P.M. 12 P.M. Mean 

(mg. (mg. %) (mg. (mg. 
Pregnant, nonlactating cows 241.87 246.56 245.42 244.62 
Lactating, nonpregnant cows 96.07 95.56 95.56 95.73 
Heifers, 15 to 18 mo. old 105.63 105.59 103.95 105.06 
Calves, 3 to 6 mo. old 123.60 122.69 119.26 121.85 


Means 141.79 142.60 141.05 141.81 
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of variation (Table 3). The sources of variation were further grouped into three 
main effects: animal effects, blood sampling effects, and the effects due to assay 
errors (Table 4). 

Animal effects in this study were considered to represent the effects due to 
group, run, and the interaction between group and run. The group effect, 
variation in total plasma cholesterol values among the four groups of animals, 
was highly significant statistically and represented a large part of the animal 
effect. The variance due to group effect constituted approximately 79% of the 
total. The run effect, variation in values of different animals of the same group 
from one run to the next, and the interaction between group and run effects, 
were found to be highly significant statistically, and contributed 8.2% and 10% 
of the total variance, respectively. Thus, animal effects in this study collectively 
represented 97.07% of the total variance. Since the effects due to differences 
among groups of dairy animals of varying physiological states were confounded 


TABLE 2 


Analysis of variance of the total plasma cholesterol data 


Degrees of Mean Error 

Sources of variation freedom square term 
(symbol) 

Total 287 
Group i : 346,612.86 GR 
Hour 57.72 HR 
GxH 78.; GHR 
Run é 3,792. D (R) 
GxR i j 559.: 22 GD (R) 
HxR 263. HD (R) 
GxHxR 105.86 GHD (R) 
Day ‘ 791.68 A|GHD (R) ] 
Gx D (R) GD (R) ‘ 462.65 A|GHD (R) | 
HxD (R) HD (R) 117.80 A|GHD (R) ] 
GxHxD(R) GHD (R) 5 81.31 A|GHD (R) } 
Assays in 


G xHxD (R) A[GHD (R)] 144 8.31 


Statistically significant at the 1% level (P<0.01), 


TABLE 3 
Components of mean squares and estimated variances 


Sources of 
variation Expectations of mean squares Estimated variances 


(symbol) (o* or (%) 
+ 60° GDR) + 24 + 72 4,611.86 78.84 
o aca + 8 + 32 o*ur + 96 —2.14 —0.04 
o + + 86° ur + 24 un —1.15 —0.02 
24 o + 96 o* 479.17 8.19 
+ 60° pa + 24 587.36 10.04 
"ALGHD(R)I + 8 o + 32 o*ur 4.55 0.08 
+ 2 up + 8 3.07 0.05 
o "ALGHD(R)I 24 o ‘paw 32. 0.56 
+ 60° 5.72 1.30 
HD(R) o “ALGHD(R)I + 3.6 0.24 
GHD(R) + 2 Guna 36.5 0.62 
A[GHD(R) } + 0.14 


Total 5,849.58 100.00 


23.81° 
< 1.00 
<1.00 
59.10° 
31.47" 
2.24 
1.30 
95.31° 
55.70" 
14.18* 
9.79" 
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by differences in feeding regimens, no attempt has been made to segregate specific 
ration effects. 

The sum of hour, day (within-run), and the interactions of hour and day 
effects with each other and with group and run effects, were considered to con- 
stitute blood sampling effects and represent short-term variation (within 1 wk.) 
in levels of total plasma cholesterol levels. The variance due to these combined 
sampling effects constituted 2.8% of the total variance (Table 4). Daily varia- 
tion in total plasma cholesterol values was highly significant statistically, yet 
contributed less than 1% to the total variance. Diurnal variation, as measured 
by hour effects, was not statistically significant and contributed nothing to the 
total variance. This confirms other reports (3,5, 13,23), which have failed to 
show significant diurnal variation in total plasma cholesterol levels. Blood 
samples for total plasma cholesterol determination may be collected at any time 
during the day. 


TABLE 4 
Main sources of variation in total plasma cholesterol values 


Combined sourees of variance Estimated variances 


(o* or 6) (%) 
Animal 5,678.39 97.07 
Group 11. 78.84 | 
Run 9.17 } 8.19 } 
GxR 587.5 10.04 | 
Sampling-——S* 32.88 2.79 
Assay—A|GHD(R) | 0.14 
Total 5,849.5¢ 100.00 


* Consists of H, D( R), HD( R ), and interactions of H and D(R) with G and RK 


The variance due to assay errors in total plasma cholesterol determinations, 
represented by variation among duplicate determinations, accounted for only 
0.14% of the total variance. Little would be gained by performing more than 
one determination per blood sample. 

The standard error of a single cholesterol determination, derived from the 
error term variances for sampling and assay error effects, was found to be 
10.69 mg. %. The coefficient of variation was 7.53%. It can be seen (Table 5) 
that a greater reduction in the standard error and coefficient of variation is 
possible by the use of more blood samplings, rather than by the use of more deter- 
minations per blood sample. However, since the variance due to the difference 
among animals represents most of the total variance (97.07%), it does not appear 
feasible to collect more than one blood sample per animal for routine determina- 
tions of total plasma cholesterol. 

Results of the effect of parturition on cholesterol values in 11 dairy cows are 
presented (Table 6). In all instances, the plasma level of total cholesterol was 
significantly lower at parturition than at any other time during the sampling 
period. This finding is in good agreement with that of Long et al. (11). The 
marked effect of parturition on cholesterol level is not believed to be attributable 
to slight quantitative differences in rations fed to pre- and postpartum cows. It 
is interesting to note that the level of plasma PBI also decreases at parturition 
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TABLE 5 
Effect of varying the number of blood samples and the number of assay determinations 
per sample, on the standard error and coefficient of variation 
of total plasma cholesterol 


No. of blood samples 


determinations S.E." 


S.E. 


(mg. %) (mg. % (mg. Ye) 
l 10.69 7.53 7.56 D.32 6.17 
2 10.49 7.39 7.42 Doe 6.06 
3 10.42 7.34 7.37 D. 6.02 


Based on = 162.89 and = 8.31. 
*S.E. = Standard error of a mean cholesterol determination. 
°C.V. = Coefficient of variation of a mean cholesterol determination. 


TABLE 6 


Effect of parturition on levels of total plasma 
cholesterol (mean of 11 animals) 


Mean total plasma 
cholesterol 


(mg. %) 
2 wk. prepartum 
Partum 
2 wk. postpartum 
4 wk. postpartum 193.95 
8 wk. postpartum 223.01 


(10, 15). Low levels of total plasma cholesterol, coincident with low plasma PBI 
values at parturition, may indicate that these levels are not true reflections of 
thyroid activity. 

SUMMARY 

Variation in total plasma cholesterol levels was studicd in four groups of 
dairy cattle of various ages and physiological states, in which three blood sam- 
ples were collected from each of 12 animals at designated intervals during the 
day, on each of four alternate days. The effects due to variation among animals 
constituted 97.07% of the total variance. Short-term variation in blood sampling, 
represented by daily and diurnal rhythm effects, constituted 2.79% of the total 
variance; whereas, assay error effects contributed only 0.14% of the total 
variance. 

The physiological state of the animal as expressed by age, parturition, preg- 
nancy, and lactation, had a profound influence on total plasma cholesterol levels. 
Daily variation in total plasma cholesterol values was highly significant statis- 
tically, yet contributed less than 1% to the total variance. No significant diurnal 
rhythm effeet was noted, indicating that blood samples for total plasma choles- 
terol assay could be collected at any time during the day. One cholesterol deter- 
mination per blood sample and one blood sample per animal were found to be 
sufficient for routine investigations. 

Levels of total plasma cholesterol in 11 cows at the time of parturition were 
significantly lower than prepartum or postpartum levels. 


= = 
2 3 
(%) 
4.34 
4.26 
4.24 
Time 
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TWINNING IN DAIRY CATTLE AND 
ITS RELATION TO PRODUCTION! 


C. E. MEADOWS anp J. L. LUSH 


Department of Animal Husbandry, lowa State College, Ames 


Twinning and its effects on fat production were investigated in the Iowa 
State College dairy herd and in nine herds of the Iowa Board of Control. 
Twin births were 2.9 per cent of the total of 10,885 births. From the sex ratio, 
the frequency of identical twins was estimated as 8.6 + 1.1 per cent. In life- 
time average production per 10-month lactation, the dams of twins averaged 
19 + 9 Ib. of butterfat higher than their herd mates, but this was almost 
wholly due to confounding the effects of selection with the effects of age on 
twinning frequency. The difference fell to 3 + 6 lb. when dams of twins were 
compared only with contemporary herd-mates who remained in the herd 
equally long. Production in the lactation following the birth of twins was 
21 + 11 Ib. lower than in the preceding lactation. Hditor. 


This investigation was prompted by occasional inquiries from dairymen 
concerning the frequeney of twins among dairy cattle, and by remarks that 
high-producing cows are more likely to have twins, but that their production 
following the birth of twins is lower. 

Investigations of twin frequencies among dairy cattle (2, 12) indicate differ- 
ences between breeds. Frequencies obtained from herd records appear to be 
slightly higher than those obtained from the herd-books kept by breed societies. 

Several authors have compared the milk and butterfat production of dams 
of twins with the production of other members of the herd, or with the herd 
average (8, 10, 18, 19, 22). In every case, the average production of dams of 
twins was higher than that of cows which produced only singles. For example, 
Pfau et al. (22) reported the average daily milk production of 26 dams of twins 
to be 30.1 + 1.1; whereas, the herd average was 29.1 + 0.6. This difference was 
not statistically significant (P = 0.70), but the consistency with which such dif- 
ferences are found is impressive. 

Frequency of twins increases with age of dam, at least up until maturity 
(8, 12, 13, 22). This is important in comparing dams of twins with other cows, 
since most dams of twins will have stayed in the herd for several lactations. 

Wilson (25) compared the lactations following twin births with those before 
and after such births. Production in the lactation following a twin birth was 
less by 1,000 lb. of milk and 50 lb. of butterfat. 

Data for the present study came from the Iowa State College herd and nine 
herds of the Iowa Board of Control; all of the cows in the latter were purebred 
Holstein-Friesians. Accurate birth records are maintained for all of these herds. 
Abortions, stillbirths, and normal births were all included, provided the herds- 
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man recorded the sex. All these herds were on DHIA or HIR production testing 
during the period studied. All production records, 30 days or longer, were con- 
verted to a 305-day 2X mature equivalent basis (15). Only Holstein-Friesian 
production records from 1940-1952 inclusive were used, but the data on frequen- 
cy of twins in the college herd include all birth records of all breeds from 1910- 
1952, inclusive. Such culling as was practiced in these herds was mostly based on 
first and second lactation records, but no selection for or against twinning was 
done, so far as is known. 


RESULTS 


Of the 10,885 births examined, 317 were twin births. This information is 
shown near the bottom of Table 1, along with other data taken from the liter- 
ature, which seem to have been based on herd records rather than on studies 
of registrations. The 317 twin births here showed a sex combination ratio of: 
918 4:1518 9:7529. 


TABLE 1 
Twin births among dairy cattle in the United States 
Breed 
Ayrshire Guernsey Holstein Jersey Brown Swiss Total 
Author All Twins’ All Twins All Twins All Twins All Twins All Twins 
(6) 2,573 21 
(11) 1,986 50 1,986 50 
(19) 123 2 108 | 328 6 
(16) 2,910 86 2,910 86 
(17) 68 3 165 2 466 66 0 940 2 
(20) 689 21 
(23) 1,954 71 1,954 71 
(9) 1,063 21 1,063 21 
(22) 937 36 937 36 
(21) 1,165 16 259 «813 137 «#1 1,561 30 
(4) 1,256 37 
(5) 364 16 364 13 977 30 657 7 2,362 66 
(1) 912 18 912 18 
(7) 536 «6 2,607 41 
Meadows 334 4 461 10 9,247 271 604 5 239 27 10,885 317 
Total 889 25 3,326 65 18,736 577 3,118 41 305 27 32,963 849 
Per cent 2.81 1.95 3.08 1.31 8.85 2.58 


Two formulas have been derived for estimating the frequency of identical 
twins. Weinberg’s formula (24) assumes the number of identical twins to be 
the excess of like-sexed twins over unlike-sexed twins. Bonnier (3), using the 
method of maximum-likelihood, derived another formula for estimating, from 
the sex ratios actually observed in the sample, the frequency (m) of identical 
twins among like-sexed twins and the variance of this estimate. Naturally, the 
two formulas give the same results, when the sample sex ratio is exactly 50: 50, 
and they differ little unless the ratio is far from that. 


2 Such difference as there is arises from Bonnier accepting the sample sex ratio as a starting 
point; whereas, Weinberg assumes implicitly that the sex ratio is 50:50. Note that Bonnier’s m 
expresses the identical twins as a fraction of the like-sexed twins, whereas Weinberg’s P 
expresses them as a fraction of all twins. 
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Bonnier’s formula is: 
2npq — Ne 4(1—m) 


m = (1 — 2mpg)* 
2pq(n — ng) n 


= total pairs of twins 


~ 
= 


ny = number of pairs, which are 1 male and 1 female 
p = proportion of males 


q =1-—p= proportion of females 


In this notation, Weinberg’s formula, where P = fraction of total pairs expected 


to be identical, is: P =—-——. When P is expressed in terms of m, Weinberg’s 
n 
n — 
formula becomes : m = —-——— 
n— No 


In the present data, the sex ratio is 525: 475, and Bonnier’s formula estimates 
the frequeney of identical twin pairs among like-sexed pairs to be 8.6 = 1.1. 
Weinberg’s formula would give 15 pairs of identical twins, which is a frequency 
of 4.7% of the total pairs, or 9.0% of the like-sexed twins. These estimates agree 
fairly well with those in the literature. 

Table 2 shows the average lifetime butterfat production of dams of twins and 
their contemporary herd-mates, a contemporary being a cow born in the same 
herd and during the same calendar year as the dam of twins. 

To compare the two groups of dams (Table 2), the unequal number of dams 
in each classification must be considered, since the herds did differ significantly 
in their levels of production. The method of fitting constants can be used to do 
an analysis of variance of a two-way classification with disproportionate fre- 
quencies. Kempthorne [(14), section 6.3] shows a numerical example worked 
with no interaction present. From what is known of the management of the herds 
in this study, dams of twins are not likely to have received better treat- 
ment—relative to dams of singles—in one herd than in another. Examination 
of the means (Table 2) also indicates that if there is any interaction, it is small. 


TABLE 2 
Average lifetime buiterfat production of dams of twins and production of 
contemporary herd-mates 


Herds Contemporaries Dams of twins Twin minus 
No.cows Mean No. cows Mean contemporary 
(lb.) (lb.) (1b.) 
1 157 409 12 435 26 
2 124 362 25 378 16 
3 161 346 16 376 30 
+ 69 389 9 453 64 
5 137 333 18 432 99 
6 274 384 37 384 0 
- 227 400 21 417 17 
8 103 423 7 418 5 
9 77 408 7 451 43 
10 129 376 18 406 30 


Total 1,458 390 170 407 17 
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However, a component of variance analysis was done (shown Table 3). This 
analysis did not show a significant interaction. Hence, the interaction was con- 
sidered to be negligible. 

The butterfat production of dams of twins exceeded that of contemporary 
dams of singles by 19.3 + 8.9 lb. Although this difference is more than twice as 
large as its standard error, two factors must be considered that might influence 
the results. First, the lifetime averages were computed from a varying number 
of records. The incomplete repeatability of production records must be consid- 
ered, if this comparison is to be completely valid. Second, the record following 
the birth of twins is included in the lifetime average of dams of twins. If these 
affect the record seriously, the difference would be somewhat larger. 

Johansson (12) reported that the total birth-weight of twins exceeded 
that of single calves by 56.6% among Swedish Red and White cattle, and by 
36.0% among Swedish Friesians. The metabolic strain of producing the excess 
weight of twin calves might have influenced the lactation following twin births. 


TABLE 3 
Analysis of variance to evaluate the interaction component of variance 


Expected composition of 


Souree d.f. Mean square mean square 

Total 1,627 6,059 

Herds 9 88,196** E + 130.1 GH + 0.3G + 159.7 H 
Groups (i.e., twin-proaucers vs. others) 1 38,237** E+ 37.1 GH + 301.86 + 1.3 H 
Herd X groups 9 6,357 E+ 29.4 GH — 0.3G — 0.1 H 
Error 1,608 5,327 E 


dad 


Components:— Herds 487.9 — Groups 102.5 — Group X herds 3 


*“P < 0.01 if the insignificant GH is considered zero. 


The difference between two records made by the same cow includes the effect 
of age and of any change in environment from one lactation to the next. Age- 
conversion tables are in use and, on the average, give reliable results. En- 
vironmental variations are important, although difficult to measure. Intra-herd 
correlations between age-corrected records of the same cow are about 0.40. If a 
control cow could be found of the same age, in the same herd, and with two 
lactations beginning at about the same time as the record preceding the birth of 
twins and the lactation following, then comparing the change in size of records 
should give an estimate of the effect of twinning. This estimate would include 
the effects of any changes in environment which were not the same for the control 
cow and for the dam of twins. Age conversion would not be a factor and any 
general changes in environment which affected alike all the cows in the herd at 
that time would be eliminated. This general idea of selecting for each ‘‘ prop- 
ositus’’ or ‘‘proband”’ or ‘‘index case’’ a control matched to eliminate nonperti- 
nent variables, is widely used in research in human genetics, where controlled 
experiments in the laboratory sense are not possible. 

Accordingly, a control cow for each dam of twins was selected from among 
its contemporary herd-mates. The contemporary cow whose birth-date was near- 
est to that of the dam of twins was selected from among those having two records 
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beginning at nearly the same time as those of the dam of twins. Means of these 
four records are shown (Table 4+). That the 375 is lower than the other three 
averages suggests that the birth of twins causes the ensuing lactation to yield 
about 5% less than if the birth had been a single. An analysis of variance was 
done (shown in Table 5). The lactation record following the birth of twins was 
21.0 = 11.0 lb. of butterfat lower than the preceding record. This approaches 
statistical significance (13,563 ~ 3967 = 3.42) at the 0.05 level. 

The comparison of lifetime production of dams of twins with contemporary 
herd-mates (Table 2) had failed to allow for any selection in the herds. Selee- 


TABLE 4 
Mean production of dams of twins and of their controls 


Dams of Twins Controls 


375 Si 402 
Ts 400 Se 406 
(T,)—record following the birth of twins; (T.)—same cow’s record preceding the birth 
of twins; (S:)—record of a control cow beginning at or about the same time as the T: record; 
(S:)—record of control cow beginning at or about the same time as the T» record. 


tion practiced in the herds from which these data were taken is based for the 
most part on first and second production records, as is generally true in most 
dairy herds. Twinning increases with age of dam, and those cows permitted to 
remain in the herd through maturity, have a much better chance of producing 
twins. Hence, what appears in Table 2 to be superior producing-ability of dams 
of twins may be only an incidental result of the dams of twins being a more 
selected group, since the longer a cow stayed in the herd the more chance it 
had of becoming a dam of twins. 

To test this more definitely, each dam of twins was paired with a contempo- 
rary herd-mate, which remained in the herd for the same number of lactations. 
Since the dam of twins and its control cow remained in the herd the same period 
of time, the herdsman had not expressed in his actions any preference between 
these two cows. The record made following the birth of twins was eliminated 


TABLE 5 
Analysis of variance for effect of twin births 


Source d.f. Mean square Expected composition 
of mean square 


Total 6,994 
Among pairs 12,754 
Type of record 
(S.+T:) — (S:+ Tz) 1 37,538 é 264Y 
(Si + S:) — (Ti + Tz) 1 28,131 32 264C 
(Si + Tz) — (Ti+ Sz) 1 13,563 
Remainder 
Pair X year 131 6,849 
Pair X cow 131 3,961 
Pair X cow X year 131 3,967 
F = 13563/3967 = 3.42 


E, error; Y, year; C, cow; B, pair X cow; D, pair X year; J, year X cow; A, pair 
xX year X cow. 
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from the lifetime production record of the dam of twins. The control animal’s 
record starting at about the same time was also removed. In every case in which 
two or more contemporary cows met the requirements for a control, the cow 
whose birth-date was nearest that of the dam of twins was chosen. 

The means of these two groups were 406 lb. of butterfat for dams of twins, 
and 403 for controls. The analysis of variance for comparing these two groups 
is shown (Table 6). The mean square for the ‘‘remainder’’ is actually larger 


TABLE 6 


Analysis of variance in production of dams of twins and of herd-mates remaining in the herd 
the same number of lactations 


Source d.f. Mean square F 


Total 339 3,942 
Between pairs 169 5,288 
Between dams of twins and controls 1 789 
Remainder 169 2,615 


than that ‘‘between dams of twins and controls,’’ although not significantly so. 


This is probably only a sampling variation because, in selecting the controls, no 
attention was paid to the size of their records. We conclude that any difference 
in intrinsic productiveness, as between dams of twins and cows which produce 
only singles, is still unproven. If any such difference does exist, it must certainly 
be too small to deserve any attention in practice. 


SUMMARY 


In these data, twin births were 2.91% of the total births. The frequency of 
identical twins among like-sexed pairs was estimated to be 8.6 + 1.1%. 

The average lifetime production of dams of twins was 19.3 + 8.9 Ib. of but- 
terfat higher than the average production of all contemporary herd-mates. Be- 
cause frequency of twinning increases with age of dam, this comparison is biased 
by early culling and selection. Cows removed from the herd after one or two 
records do not have as much chance to become dams of twins as those cows 
which are kept for many lactations. When dams of twins were ecmpared with 
contemporary herd-mates which remained in the herd equally long, the differ- 
ence was only 3.0 + 5.6 lb. 

The butterfat production in the lactation following the birth of twins was 
21.0 + 11.0 lb. lower than in the lactation immediately preceding this birth. This 
we consider an estimate of the amount by which the production following the 
birth of twins is lowered by the physiological extra load, or strain, of producing 
twins. 
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A STUDY OF IRON AND COPPER REQUIREMENTS 
OF DAIRY CALVES?2 


GENNARD MATRONE, CECIL CONLEY“*, G. H. WISE, anp R. K. WAUGH 
Department of Animal Industry, North Carolina Agricultural Experiment Station, Raleigh 


The dietary requirements of dairy calves for iron and copper were investi- 
gated, using 27 male Holstein calves. Calves receiving no supplemental iron 
became anemic and gained less than those on 30 mg. and 60 mg. intakes of 
iron, daily. Thirty or 60 mg. of iron daily was sufficient either to maintain 
normal red-cell volumes and hemoglobin or to increase the hemoglobin of 
anemic calves from an average of 5.4 g. to 8.0 g. per 100 ml. during 16-20 
weeks. There was no difference in hemoglobin between the 30 and 60 mg. 
intake levels, but 60% of the 30 mg. and 30% of the 60 mg. level of iron 
were utilized. Without supplemental copper, serum copper decreased, but an 
intake of 6 mg. of copper, daily, maintained it at a normal level. Fditor. 


Although iron and copper apparently are essential for all animals thus far 
studied, the quantitative requirements of these metals have been determined for 
only a few species. Definitive information about the requirements of these metals 
for dairy calves is lacking. 

Knoop, Krauss, and Washburn (22) reported that calves on an exclusive 
milk diet developed anemia at about 120 days of age, as evidenced by unthrifti- 
ness, retarded growth, and low hemoglobin concentration. The daily (except 
Sundays and holidays) addition of 400 mg. of inorganic iron and 40 mg. of in- 
organic copper to the milk diet prevented the development of nutritional anemia 
in calves. Thomas et al. (30) reported that the feeding of 100 mg. of iron daily 
to calves that were moderately anemic caused an increase in the number of their 
red blood cells and hemoglobin levels. No attempt was made to estimate minimum 
dietary requirements in either investigation. 

Bennetts et al. (3) reported that the daily intake of 60 mg. of copper pre- 
vented anemia in grazing cattle in Western Australia and maintained normal 
hemoglobin and copper concentrations in blood. Becker et al. (2) recommended 
a mineral mixture containing 1% copper sulfate for grazing cattle in copper- 
deficient areas. Deficiency symptoms did not develop if the animals consumed 
as much as 14 oz. of this mixture per day. Mitchell (24) estimated that 5 p.p.m. 
of copper in the diet were sufficient for the growing calf, an amount 10- to 20-fold 
less than that recommended by other investigators. It is possible that the anemic 
condition which Bennetts et al. (3) and Becker et al. (2) attributed to a lack of 
copper was a complicated deficiency caused by an excess of other minerals 
(9, 11). 
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In view of the exiguous data on the dietary requirements of dairy calves for 
iron and copper, a study of the requirements and possible interrelationships 
of these metals in the nutrition of calves was undertaken. 


EXPERIMENTAL PROCEDURE 


Twenty-seven male Holstein caives obtained at one to three days of age were 
used in this study. The basal diet was whole milk, supplemented daily with 
10,000 U.S.P. units vitamin A, 1,000 U.S.P. units vitamin D,* 0.6 g. magnesium, 
and 0.1 mg. cobalt, per 100 lb. of body weight. 

To obtain information on requirements per se and on possible interrelation- 
ships between iron and copper, three levels of iron and three levels of copper 
were studied in a 3 X 3 factorial design (7), involving a total of nine treatments 
as follows: 

— Levels of iron 
copper 0 30 
(mg/day) 
0 0:0 0:30 0:60 
3 3: 30 3:60 


: 3: 
6 6:0 6:30 6:60 


The investigation was conducted in two trials, 1 and 2. In the first, nine 
calves were started on the experimental treatments at approximately two days 
of age. Because of possible confounding effects arising from variable stores of 
iron and copper in the tissues, a depletion procedure similar to that reported by 
Mitchell and Miller (25) was used in the second trial. Eighteen calves were fed 
the basal diet for a preliminary period, beginning at approximately two days 
of age and continuing for each animal until its hemoglobin level declined to 
5-6 g. per 100 ml. of blood, at which time the anemic calf was assigned at random 
to one of the experimental treatments. 

The calves were placed into individual pens bedded with wood shavings. 
Stainless steel muzzles were kept on the calves at all times, except at feeding, 
to minimize the intake of extraneous materials. The milk, which was collected 
and stored in stainless steel containers, was fed from nippled pails at the rate of 
10 lb. per 100 lb. body weight. Samples of milk were collected periodically, at 
feeding time, and analyzed for iron and copper. 

The dietary supplemental iron® used in this experiment was dissolved in 
hydrochlorie acid and diluted with redistilled water to contain 15 mg. of iron 
per ml. of solution; the copper ® was dissolved in hydrochloric and nitric acids 
and diluted with redistilled water, to the extent that the final solution contained 


*Vitamins A and D contributed by the R. P. Scherer Corporation, Detroit 13, Michigan. 

*°Carbonyl iron powder, grade Rx, obtained from General Aniline and Film Corporation, 
444 Madison Avenue, New York 22, New York. 

° Copper metal, 0.008-inch thick, electrolytic sheet, J. T. Baker Chemical Company, Phillips- 
burg, New Jersey. 
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3 mg. of copper per ml. The resulting copper solution was found to be free of 
iron, and, likewise, the iron solution was free of copper. 

The daily doses of iron and copper were diluted with about 50 ml. redistilled 
water and given by drenching, from 1 to 3 hr. prior to the afternoon feeding. 
This schedule was followed to minimize the possible formation of complexes with 
milk constituents such as calcium, phosphorus, and proteins (4, 19, 21, 31). 

The response criteria were: (a@) general appearance, (b) weekly weights, 
(c) hemoglobin concentration in blood, (d) serum-iron and -copper conecentra- 
tions, and (e) cell volume. 

Blood samples were collected from the jugular vein of each animal at weekly 
intervals in Trial 1 and at biweekly intervals in Trial 2. The collection time in 
relation to feeding was adhered to rather closely to reduce the influence of 
diurnal variations. 

The method of Kitzes, Elvehjem, and Schuette (20) was used to prepare the 
serum filtrate for iron analysis, but O-phenanthroline was used instead of a, a-di- 
pyridyl as a color reagent, Parks et al. (26). The Parks et al. (26) method, as 
modified by Matrone et al. (23), was used for the determination of copper. Hemo- 
globin was determined by the method reported by Shenk, Hall, and King (28), 
and cell volume by use of the Sanford Magrath hematocrit tube. 

All reagents were purified by distillation in a Pyrex-glass apparatus. Reagent 
and sample blanks were included with each set of samples. All glassware was 
washed in a potassium dichromate cleaning solution, rinsed several times in tap 
water, and then rinsed at least three times with distilled water. 


RESULTS 


General appearance and health. Although the calves were normal in gen- 
eral appearance, scours was a common disorder, irrespective of dietary treat- 
ment. The frequency and severity of scours increased when the calves were 
about 4 or 5 mo. of age. At this stage, all calves were also irregular in their in- 
take of milk. Other workers (16, 22) have reported similar results with calves 
fed whole-milk diets. 

Calves receiving diets without supplemental iron and having low hemoglobin 
concentrations in the blood tired easily and became dyspneic upon physical ex- 
ertion. Neither graying of hair (17,29) nor symptoms of bone abnormalities 
(9) were observed among the calves receiving diets without supplemental cop- 
per. 

Calves that were autopsied had few shavings and hair-balls in the gastroin- 
testinal tract, indicating that the stainless steel muzzles successfully obstructed 
the intake of foreign material. 

Weight gains. Although, compared to the Ragsdale (27) standards, all calves 
made at least normal weight gains, the animals fed the basal diet unsupple- 
mented with iron made significantly (P<.05) lower average daily gains than 
those supplemented with either 30 or 60 mg. iron per day (Table 1). Differences 
in average daily gains were not significant (P>.05), either in the comparison 
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between the groups fed the 30- and the 60-mg. levels of iron or in the comparison 
among the 0, 3, and 6 mg. of copper (Table 1). 

Hemoglobin. In Trial 1, calves on the 0 level of supplemental iron became 
anemic at an average rate of 0.779 g. hemoglobin per 100 ml. blood per 2-wk. 
period; whereas, those receiving either 30 or 60 mg. of supplemental iron 
per day maintained a normal level of hemoglobin, 10 to 13 g. per 100 ml. blood, 
throughout the 36- to 40-wk. experimental period (Figure 1). Differences be- 
tween hemoglobin levels of the calves on the 30- and the 60-mg. levels of iron 
were not significant. An analysis of the linear regression coefficients, measuring 
the average biweekly changes in the hemoglobin levels of the calves, did not 
reveal a significant trend associated with copper levels. 

In Trial 2, in which the calves were allowed to become anemic before receiv- 
ing supplemental iron and copper, the average rate of decline of hemoglobin per 


TABLE 1 
Average daily gains of calves fed various combinations of 
supplemental iron and copper in a 
3 X 3 factorial, Trials 1 and 2 


Gains 
Copper Omg. Fe 30 mg. Fe 60 mg. Fe Over-all 
levels mean 
(mg.) (Ib.) 
0 Lae 2.24 1.87 1.95 
3 1.56 1.93 1.95 1.82 
1.56 2.02 2.12 1.90 
Over-all mean 1.65 2.07 1.98 ‘tii 


* Each value is a mean for three calves. 


2 wk. was 0.561 g. per 100 ml. The hemoglobin of the calves fed either 30 or 60 
mg. of iron increased from an average of 5.4 to approximately 8.0 g. per 100 ml. 
blood in 16 to 20 wk. (Figure 2). The response was essentially the same for 
both groups. Hemoglobin levels in Trial 2 also were found not to be associated 
with copper level in the diet. The average linear regression coefficients indicating 
biweekly changes of calves receiving 0, 3, and 6 mg. copper per day (excluding 
those on the 0 level of Fe) were + 0.280, + 0.295, and + 0.282 g. hemoglobin per 
100 rl. blood. 

Cell volume. Hematocrit values paralleled, in general, hemoglobin values. 
During the depletion period in Trial 2, the hematocrit values dropped from an 
average of 40% to a low of about 20%, and when the iron supplements were 
added to the basal diet, the values rose proportionately with the increase in 
hemoglobin. 

Serum iron. Serum-iron determinations were begun on the 8th wk. of the 
experimental period in Trial 1. Serum iron of the calves on the 0 level of iron 
varied from 20 to 40 y per 100 ml. (Figure 1). The serum-iron values of the 
calves fed the 30- and the 60-mg. levels of iron were similar until the 22nd wk., 
fluctuating between 120 and 280 y per 100 ml.; during the remainder of the ex- 
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arent ~ O mg Fe Level 
—— 30 mg Fe Level 
—— 60mg Fe Level 


Gms Hb per ml blood 


6 20 26 2 3 3% 40 
WEEKS 


Fig. 1. Changes in hemoglobin and in serum-iron concentrations of blood from nine calves 
fed three levels of iron in Trial 1. (Each point is a mean of values from three calves.) 


periment, the serum-iron values of the group receiving the 60-mg. level appeared 
to be higher than those of the group on the 30-mg. level of iron (Figure 1). 

In Trial 2, the serum-iron values of the groups of calves fed the 30- and the 
60-mg. levels of iron were similar, but were lower than those obtained from the 
same levels of iron in Trial 1 (Figure 2). Analysis of the biweekly changes in 
the serum iron of the calves on the 30- and the 60-mg. supplemental intakes of 
iron did not reveal significant differences associated with copper level in the diet, 
e.g., the average over-all biweekly changes associated with 0, 3, and 6 mg. of 
copper were —3.7, +0.6, and +1.2 y per 100 ml., respectively. 

Serum copper. Serum copper varied with dietary copper, on the average 
(Figure 3). Values as low as 10 mg. of copper were encountered among the ani- 
mals on the 0 level of supplemental copper in Trial 2. 

Utilization of iron. Since the absorbed iron is utilized almost completely for 
hemoglobin formation when animals are anemie (10, 13, 15, 18), the total amount 
of iron utilized by the calves in this experiment can be considered to be ap- 
proximately equal to the physiological requirement of iron necessary for the 
hemoglobin maintained and synthesized during an experimental period. The 
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O mg Fe Level 
—— 30 mg Fe Level 


Gms Hb per 100 mi blood 


DEPLETION PERIOD 


20 16 12 


Fie. 2. Changes in hemoglobin and serum-iron concentrations of blood from 18 calves fed 
three levels of iron in Trial 2. (The depletion period varied from 9 to 20 wk. for individual 
ealves. Each point in the experimental period represents a mean of values from a maximum of 
six calves.) 

O mg Cu level 


—— 3 mg Cu level 
—— 6 mg Cu level 
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Fia. 3. Changes in serum-copper of calves fed three levels of copper in Trial 1 (above) and 
in Trial 2 (below). 
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total physiological requirement of iron may be expressed as a function of (a) 
iron needed to replace loss associated with the hemoglobin turnover and (b) 
amount of iron in hemoglobin synthesized de novo, or, more specifically, as 
follows : 
d 
P (mg.) = total hemoglobin maintained (g.) 0.09 (1-a) 
+ total hemoglobin synthesized (g.) * 0.335 (1-b) 

where 

P =total physiological iron requirement in mg. 


d = No. of days in experimental period 


100 ~— turnover rate of hemoglobin per day | estimated from data reported by 
Drabkin (10) | 

0.09 =mg. of iron needed to rebuild 1 g. of hemoglobin broken down in- 
ternally (10) 


0.335 = mg. of iron needed to synthesize de novo 1 g. hemoglobin, based on 
iron content of 1 g. hemoglobin (10) 


Total hemoglobin was estimated by multiplying the blood volume‘ by the hemo- 
globin concentration. In calculating the physiological iron requirement for 
maintenance, the average value of the hemoglobin maintained during an experi- 
mental period was obtained by dividing the sum of the initial and final amounts 
of hemoglobin by 2. The hemoglobin synthesized during any experimental period 
was calculated by subtracting the initial hemoglobin from the final amount 
obtained at the end of the given experimental period. The per cent of dietary 
iron utilized (U) was determined as follows: 


(2) 


P = value derived from Equation 1 
D=mg. dietary iron from supplement and basal diet 


The mean per cent utilization of iron by the calves on the 30-mg. level was 
almost twice that of those on the 60-mg. level, 59% and 31%, respectively (Table 
2). An analysis of variance of the utilization values indicated that copper did 
not have a significant effect (P>.05) on iron utilization (Table 2). 


DISCUSSION 


Calves receiving either 30 or 60 mg. of iron per day throughout the experi- 
mental period (Trial 1) maintained a normal level of hemoglobin (6, 23), indi- 
eating that the lower level of supplemental iron meets the requirement of calves 
fed a milk diet which contains approximately 1 p.p.m. of iron on a dry matter 
basis. For calves that had been depleted, the addition of either 30 or 60 mg. of 


7 Blood volume (ml.) = (Body weight)°™ X 40.82, derived from data reported by Brody 
(5) and Turner and Herman (32). 
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TABLE 2 


Summary of average iron utilization by calves given various levels of 
supplemental copper and iron, Trials 1 and 2 


Copper 


Average utilization of iron 


levels 30 mg. Fe 


60 mg. Fe 


(mg.) 
0 56.50 


(%) 
32.27 
31.27 


3 63.57 
6 57.46 29.33 
Mean 59.18 30.95 


iron to the diet caused a general increase in hemoglobin concentrations of the 
blood, indicating that the supplemental levels of iron were sufficient to meet the 
demands for growth as well as to contribute to accretion. 

The ealves did not attain normal hemoglobin values within the span of the 
experimental period, which was terminated when individual calves showed symp- 
toms of the so-called milk syndrome. The similarity in hemoglobin response 
of the calves receiving the 30- and the 60-mg. levels of iron during the repletion 
period indicates that the total utilization of iron was the same for the respective 
levels. The calculated utilization values, based on considerations of the physiolog- 
ical demands for iron, gave confirmatory evidence that the total amount of iron 
absorbed was approximately the same for either level of iron intake. 

These results are in agreement with the work of Hahn et al. (14), who re- 
ported that dogs utilized as much as 50% of a small dose of iron (40 mg.) and 
only 5% of a large dose (400 mg.), but do not agree with studies by Balfour 
et al. (1), by Copp and Greenberg (8), and by Hahn (12), who reported that 
in anemic dogs, rats, and humans the efficiency of iron utilization increased. The 
lack of agreement between the data of the latter workers, and the data from 
this investigation may be explained by the probability that the need for iron 
to meet the demand for growth alone (regardless of level of hemoglobin in 
blood) was great enough to maximize the absorption of dietary iron. For the 
mature animal, however, the degree of anemia is probably the greatest single 
factor determining the need for iron. 

Hither the 30- or the 60-mg. supplementation of iron was sufficient to main- 
tain a normal level of serum iron (23) in Trial 1, but not in Trial 2. Since the 
animals in Trial 2 were depleted and, therefore, the demand for iron was for 
repletion as well as for growth, it is probable that the iron-deficient tissues of 
the depleted animals were constantly drawing iron from the plasma, resulting in 
low serum-iron values. These data, together with the hemoglobin and utilization 
data, suggest that the factor limiting the amount of hemoglobin synthesized was 
absorption of iron rather than its utilization after it had entered the blood cir- 
culation of the animal. These data suggest further the possibility that the ab- 
sorption of iron, within physiological limits, may be dependent on a ‘ 
system, and that the amount of iron absorbed is limited by the capacity of the 
carrier. 

Based on the data presented herein, an estimate of the minimum nutritional 


‘carrier’’ 
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iron requirement of calves appears to be approximately 30 mg. per day. A con- 
sideration of the physiological needs of a calf indicates that the greater part of 
the iron is needed for growth. For example, the calculated physiological iron 
required to maintain a level of 10 g. of hemoglobin per 100 ml. blood in a 500-Ib. 
ealf (Equation l-a) is 1.2 mg. per day. For a calf growing at the rate of 2 db. 
per day, the physiological iron requirement for growth (Equation 1-b) is ap- 
proximately 16 mg. iron per day. These calculations indicate that the average 
daily gain during growth, rather than size of the animal, is the major factor 
determining the amount of iron required. 

Under the conditions of this investigation, the only effect noted in calves 
without copper supplementation was low serum-copper concentrations. The con- 
centration of copper in the basal milk diet was 75 y per liter of diet, or 
approximately 0.5 p.p.m. of the diet on the dry-matter basis. Since level of 
dietary copper had no significant effects on hemoglobin levels, presumably the 
copper in the basal diet and in the body stores was sufficient to sustain hemo- 
globin production at least for the periods of this investigation. The serum-cop- 
per data further indicate that 6 mg. of copper fed daily is sufficient to maintain 
or increase serum-copper concentrations to normal values (23). 


SUMMARY 


Twenty-seven male Holstein calves were used in a study to determine iron 
and copper requirements. The basal diet consisted of whole milk, supplemented 


with vitamins A and D, cobalt, and magnesium. The investigation was con- 
ducted in two trials, in which three levels of supplemental iron, 0, 30, and 60 mg. 
per day, and three levels of supplemental copper, 0, 3, and 6 mg. per day, were 
studied in a 3 & 3 factorial design involving a total of nine treatments. In the 
first trial, nine calves were started on the experimental treatments at 2 days of 
age. In the second trial, 18 calves, two replications, were fed the basal diet until 
the hemoglobin level declined to 5-6 g. per 106 ml. of blood, and then were starteJ 
on the experimental treatments. The results were as follows: 


1. Animals on the zero level of supplemental iron became anemic and gained 
less than those on the 30 mg. and the 60 mg. intakes of iron per day. 

. Calves fed either 30 mg. or 60 mg. of iron in Trial 1 maintained normal 
levels of hemoglobin and of red-cell volume. The hemoglobin level of 
calves receiving supplemental iron in Trial 2 increased from a mean value 
of 5.4 g. to 8.0 g. per 100 ml., during a period of from 16 to 20 wk. No 
difference was obtained in hemoglobin levels between the 30 mg. and the 
60 mg. levels of iron intake. 

. Hemoglobin levels and calculated utilization values indicated that on the 
average approximately 60% of the 30 mg. level and 30% of the 60 mg. 
level of iron were utilived. 

. The data from this investigation indicate that the minimal nutritional 
iron requirement for maintenance of a normal hemoglobin level in growing 
calves is approximately 30 mg. per day. 
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5. Without supplemental copper in the diet, the serum-copper decreased, but 
an intake of 6 mg. of copper per day was sufficient to restore or to main- 
tain a normal level of serum copper. Different dietary levels of copper did 
not influence hemoglobin concentration under the conditions of the ex- 
periment. 
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EFFECT OF DIPHENYL-p-PHENYLENEDIAMINE ON THE 
UTILIZATION OF CAROTENE AND VITAMIN A 
BY THE CALF 


F. PIRCHNER, R. 8. ALLEN, anp N. L. JACOBSON 


Departments of Animal Husbandry and Chemistry, lowa State College, Ames 


The toxicity of diphenyl-»-phenylenediamine (DPPD) and its effect on 
the absorption of vitamin A and carotene from the gut of the dairy calf was 
investigated. Growth was depressed when DPPD was first fed, but there- 
after it had little effect on the health of calves as indicated by weight, 
blood cell counts, hemoglobin levels, and general appearance. High levels of 
DPPD (3 to 10 g/100 lb. of body weight) impaired vitamin A absorption, 
whereas lower levels (250 p.p.m.) improved absorption of this vitamin and of 
carotene. Editor. 


Diphenyl-p-phenylenediamine (DPPD) has been found to reduce the loss 
of carotene in dehydrated alfalfa meal and, for a period of time, was used for 
this purpose in the feed industry. In chickens, it has been found to prevent 
encephalomalacia (5) and to improve the utilization of vitamin A (117) and 
of carotene (10), although in other research (3) DPPD was found ineffective 
with regard to the latter. DPPD failed to improve carotene absorption in 
an experiment with rats (7), although it was the only antioxidant studied which 
did not impair carotene absorption at the relatively high dietary concentrations 
employed. Carotene utilization was improved by inclusion of DPPD in the diet 
of cows on low carotene rations (17) and in the diet of calves fed alfalfa (17). 
The present study was carried out to determine the toxicity of DPPD and its 
effect upon the absorption of vitamin A and carotene from the gut of the dairy 
ealf. 

EXPERIMENTAL PROCEDURE 

The effect of DPPD upon utilization of vitamin A and £-carotene was investi- 
gated in two ways. First, blood plasma levels of vitamin A and carotenoids were 
used as an indication of the effect of DPPD upon the absorption of these vita- 
min substances. Secondly, a post-supplementation depletion period was employed 
to estimate carotenoid and vitamin A storage. Pertinent data relative to the ex- 


perimental animals and procedures are shown (Table 1). Calves receiving a high 
level of DPPD (Trials | and V) were used to evaluate the toxicity of this com- 


pound. 

The calves of Trials I, I], and II] were allotted either to the DPPD or to the 
control subgroup at the beginning of the trials, and recevied the same treatme:’ 
throughout the whole experimental period. In Trial IV, however, the calves were 
allotted anew before each dosing. 


Received for publication May 9, 1957. 

* Journal Paper No. J-3206, lowa Agricultural Experiment Station, Ames. Project 1324. 

* Research supported in part through funds provided by the B. F. Goodrich Chemical 
Company, Cleveland, Ohio. 
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TABLE 1 


Data relative to experimental animals and procedures 


Trial No. and DPPD administration Absorption phase Depletion phase 
breed of calves * Rate” Mode‘ Vitamin Av.age Exptl Av.age Exptl. 
suppl. atstart period atstart period 


(days) (days) (days) (days) 
— a Vitamin A 96 29 125 196 


3-10g* cone. mix. Vitamin A 29 196 
— od Vitamin A 46 133 
250 p.p.m. capsule Vitamin A . 46 168 
1H, Carotene 42 66 
1H, 250 p.p.m. capsule Carotene 42 70 
Carotene 
3H 250 p.p.m. capsule* Carotene 


2H, 13, 1G 3¢: eapsule and (toxicity study only) 
cone. mix. 


“H = Holstein, G = Guernsey, J = Jersey. 

» g. = daily rate/100 lb. body weight; p.p.m. = level in feed. 

“ Capsules were fed while calves were drinking from nipples. 

“3 to 10 g. in absorption trial; 3 g. in depletion trial. 

* Feeding started 4 days before, and continued through, evening following carotene 
administration. 

* Average age at beginning, 109 days; length of experimental period, 76 days. 


The feeding and management of the experimental calves in the absorption 


trials followed the herd routine. The young calves (Trials I] and III) received 
Holstein whole milk and, starting at three weeks of age, calf starter and alfalfa 
hay were fed to all ruminating calves except to those on the depletion experi- 
ment. They were weaned at from 6 to 7 wk. of age. The depletion ration con- 
sisted of l-year-old oat straw and a concentrate mixture composed of 50% oats, 
37% wheat bran, 10% linseed oil meal, 1% each of iodized salt, steamed bone- 
meal, and calcium carbonate, and a trace of irradiated yeast. 

The calves were weighed weekly, and body temperature and consistency of 
feces were checked daily. The calves were observed closely for symptoms of 
toxicity or other abnormalities. Erythrocyte and leucocyte counts of blood from 
calves fed high levels of DPPD, and their controls, were made at weekly inter- 
vals throughout the first 10 wk. of the experiment, and less frequently there- 
after. Hemoglobin determinations were made occasionally. 

The effect of DPPD upon the absorption of vitamin A and carotene was esti- 
mated from the blood plasma levels of vitamin A and carotenoids at 0, 3, 6, 9, 
12, and 15 hr. subsequent to the administration of a massive dose (100,000 
1U/100 Ib. body weight) of vitamin A®* or £-carotene.* A similar procedure was 


* Vitamin A acetate in gelatin (250,000 USP units/g) was obtained from Chas. Pfizer and 
Co. Ine., through the courtesy of W. M. Reynolds. 

‘244 B-carotene suspension in vegetable oil (400,000 USP units/g) was obtained from 
Hoffmann-La Roche, Inc., through the courtesy of G. K. Parman. 
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employed successfully in previous vitamin A and carotene absorption studies 
(9). Absorption curves were determined three times for each calf in Trial I and 
four times in Trials II and III. In Trial [V six calves were used to measure the 
effect of DPPD on the absorption of carotene, as estimated by changes in blood 
plasma carotenoid levels. Subsequent to the absorption study of Trials I, Il, and 
III, the calves were employed in a depletion trial, to test the effect of DPPD on 
vitamin A storage. The technique was similar to one described earlier (8). When 
the plasma level of vitamin A had decreased to an average of about 8 y/100 ml. 
for two consecutive weeks, the calves from Trials II and III were repleted with 
100,000 IU/100 lb. body weight of vitamin A (Trial I1) or carotene (Trial IIT). 
Absorption curves were determined during the 15 hr. subsequent to repletion. 

The analysis for vitamin A and carotenoids was performed according to 
the method of Allen et al. (2). The DPPD in the plasma was estimated by a 
modification of the method of Teichman et al. (17). The Skelly A extract of 
the plasma was evaporated and the residue was dissolved in acetone. Four drops 
of concentrated nitric acid were added and optical density at 490 mp was meas- 
ured with a Beckman Spectrophotometer, Model DU. The quantity of DPPD 
present was estimated from a standard curve. In addition, the more specific, but 
less sensitive, method of Smith et al. (16) was employed to ascertain the presence 
of DPPD itself. 

RESULTS AND DISCUSSION 

There was some indication of a temporary growth retardation for periods 
up to about 3 wk., after feeding of DPPD at high levels (3 to 10 g/100 lb. body 
weight) was initiated but, subsequently, growth was satisfactory. The blood 
counts showed considerable variation, but no consistent difference was detectable 
between experimental and control calves. After 6 mo. on high levels of DPPD, 
the experimental calves had 8.6 million erythrocytes and 6,000 leucocytes per 
emm. of blood, whereas the control calves had 8.6 million and 6,900, respectively. 
The ‘hemoglobin content of the experimental calves was 12.8 ¢/100 ml. blood. 

One calf died and three animals were sacrificed, because of various abnormal- 
ities, during the course of this experiment. Although three of these animals had 
been fed a high level of DPPD, necropsy did not reveal any symptoms which 
would be indicative of DPPD intoxication. 

There was little indication of harm from DPPD, even at the comparatively 
high dietary levels employed, and there was no evidence of anemia which Seifter 
(15) considers to be a major symptom of intoxication by aromatic amines. The 
results agree with those of Matterson et al. (12), who could not detect dele- 
terious effects when chickens were fed 1% DPPD in the ration. It seems probable 
that the low solubility of DPPD is mostly responsible for the comparatively 
low toxicity. 

Feeding of DPPD at high levels to ruminating calves (Trial I) resulted in a 
decrease in rate of absorption of vitamin A (Figure 1). When analysis of vari- 
ance was employed to evaluate the maximum plasma levels, the difference be- 
tween treatments was found to approach significance at P = 0.05. Maximum 
blood plasma levels of vitamin A occurred at 3 hr. for each group. No appreci- 
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Fig. 1. Influence of high levels of dietary DPPD upon mean blood plasma levels of vitamin 
A and earotenoids, following the oral administration of a single massive dose of vitamin A 
(Trial I); four calves per group, three absorption trials per calf. 


able change in blood plasma carotenoid values was observed. Feeding of DPPD 
at the rate of 250 p.p.m. in the feed of young calves (nondepleted) had little ef- 
feet upon rate of absorption of vitamin A (Fig. 2). However, limited data indi- 
eate that at the end of the depletion period, DPPD improved vitamin A 
absorption in the same calves, following administration of massive doses of vita- 
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Fig. 2. Effect of 2 low level of DPPD upon mean blood plasma levels of vitamin A, following 
administration of massive doses of this vitamin (Trial II). Vertical bars indicate range of 
values; two calves per group, four absorption trials per calf. 
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min A. While interference with carotene absorption by high doses of dietary 
antioxidants is rather frequently reported, only one communication (73) indi- 
eates that antioxidants interfere with vitamin A absorption. The cause of 
the apparent decrease in absorption of vitamin A in the present experiment is 
not clear. 

The vitamin absorption measurements of Trial I] were not performed on the 
same day for calves within pairs, which might account in part for the relatively 
large variations observed. The intrinsi¢e variation of the procedure for analysis 
of plasma vitamin A and carotenoids seems to be rather large (6) and, in partie- 
ular, samples taken on different days from the same calf may vary significantly 
(1). When the absorption curves were performed simultaneously within the 
replicate, DPPD in low dietary concentrations seemed to enhance the vitamin A 
absorption, which is in accord with results in poultry (1/7), although in the pres- 
ent experiment the use of vitamin A in a presumably easily absorbable prepara- 
tion would make any protective effect less conspicuous. 

Contrary to earlier observations (9), no increase in blood plasma carotenoid 
levels occurred up to 24 hr. after administration of @-carotene in gelatin capsules 
(Trial III). This apparent lack of absorption was first attributed to the high 
concentration of the carotene preparation (semi-solid suspension in vegetable 
oil, 400,000 USP units/g). However, neither dilution with corn oil nor dilution 
with Tween 80° resulted in improvement of carotene absorption. Increased up- 
take occurred, however, when the £-carotene was dissolved in melted lard and 
the lard was homogenized into skimmilk. 

Since a substantial part of Trial III as originally designed had been com- 
pleted before a satisfactory mode of carotene administration was developed, addi- 
tional animals (Trial IV) were assigned to the carotene absorption study. Figure 
3 shows the effeet of DPPD on blood plasma carotenoid and vitamin A levels, 
subsequent to administration of massive doses of B-carotene. The values in Figure 
3 represent the averages for the initial absorption curves of three pairs of calves. 
Subsequently, an additional ten absorption curves (five with DPPD and five 
without) were obtained, employing these same animals. The results were not 
appreciably different from those shown ; the values were not employed in deriving 


the means, because of variations in age and in number of absorption curves per 


animal. Analysis of covariance did not reveal any dependence of the rate of in- 
crease of plasma carotenoids upon the initial level. The rather definite effect of 
DPPD on carotene absorption as compared to vitamin A absorption is not unex- 
pected. Apparently, carotene is more sensitive to influences in the intestinal tract 
and, therefore, may respond more than vitamin A to any improvement. In addi- 
tion, the error assoviated with carotene determination seems to be smaller (6). 

The calves of Trials Il and III were depleted subsequent to the absorption 
trials. The depletion times varied considerably, but were somewhat longer for 
animals fed DPPD. The absorption curves resulting from repletion of the de- 


° Polyoxyethylene sorbitan monooleate supplied by the Atlas Powder Co., Wilmington, 
Delaware. 
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Fig. 3. Influence of low levels of dietary DPPD upon mean blood plasma levels of vitamin A 
and earotenoids, following the administration of a single massive dose of S-carotene (Trial 
IV); three calves per group, one absorption trial per ealf. 


ficient calves indicated improved absorption of carotene and vitamin A in DPPD- 
fed calves. 

The eight calves of Trial I were depleted; four were on a high level of DPPD. 
The mean blood plasma levels of vitamin A and carotenoids (Figure 4) were 
consistently higher throughout the depletion period for animals fed DPPD. 
There was a gradual downward trend in plasma vitamin A values; however, at 
one stage a rather sharp increase in carotenoid levels occurred, accompanied by 
a temporary rise in vitamin A values. Since the forage provided was 1-year-old 
oat straw, the increase in plasma carotenoids seemed rather surprising. Analysis 
of the components of the ration indicated an intake of carotene of approximately 
16,000 IU/day when 10 lb. of straw were consumed daily. Although the efficiency 
of absorption of carotene from straw probably is lower than from more conven- 
tional calf feeds, it must have been the primary source of dietary carotene. 
Furthermore, even though vitamin A stores at the beginning of depletion may 
have been relatively high, it is likely that the carotene derived from the straw 
was largely responsible for the prolonged depletion period. A considerable di- 
etary uptake is further substantiated by the decline of the plasma carotenoid 
levels after reduction of the straw allowance to one-half the previous rate after 
20 wk. 

It is reported (4) that DPPD interferes with the carotene determination in 
alfalfa meal. When a feed-grade DPPD was used in in vitro tests, no interference 
with the carotenoid analysis by the color test employed in this study could be 
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WEEKS ON LOW- CAROTENE DIET 
Fig. 4. Influence of high levels of dietary DPPD upon mean blood plasma levels of vitamin 
A and carotenoids during a period on a low carotene diet (Trial I). 


detected, but the presence of DPPD increased the readings obtained for vita- 
min A. This interference could account, at least in part, for the higher plasma 
vitamin A levels of calves fed DPE D. However, in vivo observations failed to 
demonstrate any effect of DPPD on vitamin A values. The effect, if any, on caro- 
tene determination is not clear. The relationship between plasma levels of vita- 
min A, carotenoids, and apparent DPPD, during DPPD feeding and after 
DPPD removal from the diet, is presented (Table 2). The apparent DPPD 
levels were estimated colorimetrically by reaction of nitrie acid with an acetone 
solution of the materials originally extracted from plasma with Skellysolve A, a 
procedure which is a modification of the method of Teichman et al. (17) for 
determining DPPD in milk. It should be noted that the analysis for DPPD was 
very approximate and may include several related (or unrelated) compounds 
whieh tend to complicate evaluation. 


TABLE 2 


Effect of dietary DPPD on the blood plasma levels of 
vitamin A, carotenoids, and apparent DPPD 


Date Vitamin A Carotenoids 
Experi- Control” Differ- Experi- Control” Differ- Apparent 
mental!" ence mental" ence DPPD 
(7/100 ml.) 
1-14-56 14.9 9.8 $1 29.1 15.8 13.3 150 
1-28-56 16.4 10.4 6.0 27.6 14.8 12.8 142 
2-4-56° 14.4 8.5 5.9 23.9 11.4 12.5 7 
2-9-56 14.3 8.0 6.3 18.1 10.4 7.8 30 
2-11-56 15.9 11.7 4.2 22.9 6.1 7.8 24 


* Each value is an average of four animals. 

> Each value through 2-4-56 is an average of four animals; each subsequent value is an 
average of two. 

*DPPD discontinued. 
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The uptake, as well as the excretion, of DPPD seems to occur fairly rapidly, 
as indicated by the apparent DPPD levels during and following discontinuation 
of DPPD feeding (Trial I). This is even more pronounced in the data (Figure 
5), which summarize results of a short trial involving two calves. One calf re- 
ceived 10 g. DPPD/100 |b. body weight per day for 3 wk. and the other received 
none. Since the calf fed no DPPD exhibited an appreciable ‘‘apparent DPPD”’ 
level, the presence of other compounds, which absorb at 490 my and thus compli- 
cate evaluation, is indicated. It is significant that the more specific but less sensi- 
tive method of Smith et al. (16) indicated the presence of DPPD in only one 
(highest value, Figure 5) of the samples represented (Table 2 and Figure 5). 
Further work would be required to clarify some of the above relationships. 


SUMMARY 


High dietary levels of DPPD (3 to 10 g/100 lb. body weight) were admin- 
istered to dairy calves in an attempt to assess the toxicity of this antioxidant. 
There was an indication of a depression of growth when DPPD was first intro- 
duced into the diet; thereafter, the DPPD apparently had little effect upon the 
health of the calves. Criteria used were weight gains, blood cell counts, hemo- 
globin levels, and general health observations. 

The absorption curve technique was employed to study the effeet of DPPD 
upon the absorption of vitamin A and carotene. At the high dietary levels used 
in the study of toxicity, DPPD impaired the absorption of vitamin A. When 
DPPD was fed at lower concentrations (250 p.p.m. in the diet), there was an 
indication that DPPD improved the absorption of vitamin A slightly. At the 
lower dietary concentration, DPPD improved the absorption of carotene. 

In the course of a long-term depletion experiment, it became evident that 
DPPD or some derivative thereof was absorbed from a diet containing a high 
level of DPPD (3 g/100 lb. body weight). The absorbed DPPD or DPPD prod- 
uct probably interfered with the analytical technique and thus caused an ap- 


a DPPD Removed 
a 
< 150 Calf Receiving DPPD 
\ —— Control Calf 
2 / \ 
o / \ 
100- / \ 
> \ 
3 / \ 
\ 
ADDED \ 
z 
wW 
= 
a 
1 l J 
i0 20 30 40 
TIME , DAYS 


Fig. 5. Effect of ingestion of a high level of DP PD upon the apparent DPPD levels in 
blood plasma. 
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parent inerease in the plasma levels of vitamin A and carotenoids. When DPPD 
feeding was discontinued, a sudden drop in the plasma level of apparent DPPD 
occurred, indicating rapid metabolism of this compound. 
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OBSERVATIONS ON THE DEGREE OF EXPRESSION 
OF ESTRUS IN CATTLE 


K. ROTTENSTEN 
Royal Veterinary and Agricultural College, Copenhagen, Denmark 
AND 
R. W. TOUCHBERRY 
Dept. of Dairy Science, University of Illinois, Urbana 


The repeatability and heritability of heat symptoms and the relationship 
of heat to conception were investigated. The heritability of the expression 
of heat was 0.21. Heifers that conceived at first service had a rating for 
expression of heat of 0.22 unit higher, whereas, those that conceived at the 
second service had a rating of 0.17 unit higher, than those that failed to 
conceive. Both values were significant. The degree of expression of heat is 
useless in selecting for an increased conception rate. Hditor. 


The detection of heat is difficult when its external symptoms are vague. As 
a consequence, heat periods may pass unnoticed, or animals may be bred at an 
unsuitable stage. Thus, conception may be delayed unnecessarily. In spite of its 
obvious practical importance, the degree of the expression of heat symptoms, and 
its relation to the chances of conception, have so far been given little attention in 
the studies of fertility in cattle. 

Weber (11) made extensive observations on the different heat symptoms on 
24 cows. He found that the strength of the heat symptoms was, to a large ex- 
tent, determined by the individuality of the cows; consequently, he divided the 
cows into a group of 14 cows showing weak, nine showing medium, and one 
showing strong heat symptoms. He also found that the strength of the symptoms 
varied somewhat for the same cow from one heat period to another. In the 1954 
Swedish artificial insemination work (8), 229,392 cows were classified according 
to the strength of the heat symptoms. Of the total, 207,376 were classified as 
showing distinet, 2,955 as indistinct, and 1,389 as very indistinct heat symptoms. 
The percentages of diagnosed pregnancies in the three groups were approxi- 
mately 57, 45, and 26, respectively. In making the classifications, the inseminator 
relied largely on the herdsman’s judgment for-the degree of expression of heat. 

The objectives of the present study were to determine the repeatability and 
heritability of the degree of expression of heat symptoms, and to determine 
the relationship of the degree of expression of heat to conception. 


SOURCE AND DESCRIPTION OF DATA 
The data were collected from the heifers at six Danish progeny stations dur- 
ing the testing vears 1954-55 and 1955-56. Fifteen to 20 daughters by each of 29 
different sires were assembled at the six stations the first of September, and 
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were due to calve between the first of October and the 15th of November, at an 
age of 27 to 33 mo. During the testing vear, the expression of heat was scored 
on 341 Red Danish heifers, 138 Black and White, and 75 Jerseys sired by 18 
Red Danish bulls, seven Black and White, and four Jerseys. All the animals at 
a station were scored by one man, who restricted his scoring to animals at that 
one station. 

The degree of expression of heat was evaluated according to the following 
scale, which ranges from 1 to 4: 


1. The heat symptoms were so vague that the observer was not completely 
assured that the heifer was in heat. 
. The heat symptoms were weaker than usual, but the observer was not in 
doubt as to whether or not the heifer was in heat. 
. The heat symptoms were of normal strength. 
. The heat symptoms were more evident than normally. 


To help deseribe the data, the observations on the daughters of a sire, 
‘*Rode,’’ are shown (Table 1). The 18 daughters of Rode were tested at the 
Sundsgaard progeny-testing station in the year 1955-56. In explaining the figures 
and symbols, consider the daughter No. 9. On her first heat, No. 9 received a rat- 
ing of 3, but was not inseminated. On her second heat, she received a rating of 3, 
was inseminated, but did not conceive. On her third heat, she received a rating 
of 3, was inseminated, and conceived. 

The average number of observations per heifer was 3.04; whereas, the aver- 


age number of observations per bull was 58.1, with a range of from 34 to 104. 
The average score per heifer was 2.46, and the average score per sire ranged 
from 1.82 for the 19 daughters of ‘‘Junker,’’ to 2.93 for the 17 daughters of 
Abild.”’ 


ANALYSIS OF DATA ON EXPRESSION OF HEAT SYMPTOMS 


The analysis of variance of the data is shown (Table 2). The difference be- 
tween daughters of the same bull, between progeny groups at the same stations 
in the same year, and between station-yvears were all significant at the 1% level 
of significance. At the two stations Sundsgaard and Danstrupbundgaard, which 
rated the expressions of heat in both 1954-55 and 1955-56, there were large dif- 


TABLE 1 
Example of the data assembled from the barn records 


Daughters of the sire ‘‘ Rode’’ 


Daughter No. ............ 1 & S$ 8 if 


Seores |1st Heat 3 3—2 3 4-°3 § 2-— 1-— 2+ 3+ 2 
at the |2nd Heat 4 14+3-— 2+ 2+ 3+ 2+ 1+ 

various |3rd Heat 3+ 3+ 

heat Heat 

periods |5th Heat 


"+ Inseminated and conceived. 
" The absence of + or — indicates that the cow was not serviced at that heat. 
* — Inseminated but did not conceive. 


816 «17 18 19 20 
3-3 
—-2-1-3 3+ 
— 1— 3+ 3+ 
— 2+ 
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ferences between the means of the groups tested at the same stations in 
the different years; consequently, it was necessary to remove the year-to-year 
differences at the same station by analyzing the data on a station-vear basis. A 
station-year group is the group of heifers tested at the same station in the same 
year, and the differences between station-year groups consist of both station 
differences and year-to-year differences at the same station. The station differ- 
ences consist mainly of differences between progeny groups and differences caused 
by different men scoring the animals. The differences between years at the same 
station consist mainly of differences between progeny groups and differences 
caused by the way in which the same man interpreted the expression of heat in 
one year as compared to the other year. The differences between progeny groups 
at the same station should be free of station and man differences. It is con- 
ceivable that the scorer could have a tendency to discriminate against the daugh- 
ters of one sire and be lenient toward those of another sire, but a large part of 
these data were collected early in the testing period, presumably before the 
scorer would have had time to develop a distinet like or dislike for any one 
group. 


TABLE 2 
Analysis of variance of the ratings for the degree of expression of heat 
Degrees of Mean Components of 
Source freedom square variance 

Total 1,685 

Between station-years 7 11.16+* A = 0.041 
Between progeny groups within station-years 21 2.48++ B = 0.028 
Between daughters of the same bull 525 0.77** C = 0.130 
Error 1,132 0.38 E = 0.380 


“++ Significant at the 0.01 level of probability. 


By equating the mean squares (Table 2) to their respective expected mean 
squares, as explained by Henderson’s (6) Method 1, the Components of Variance 
A, B, C, and E are derived. The Component E is a measure of the variation 
between the scores of the same cow during the same breeding season and is en- 
vironmental variance. The Comporfent C is a measure of the variation caused by 
genetic and permanent environmental differences between the seores of the 
daughters of a sire in the same breeding season, and B is a measure of the vari- 
ation caused by hereditary differences among the sires of the heifers. The Com- 
ponent B consists of one-fourth of the additive genetic variance, plus a small part 
of the epistatic deviations, Lush (7) and Cockerham (2). The Component A 
consists of the differences between station-years. If there are consistent biases in 
the scoring of the daughters of one bull, as compared to the scoring of the daugh- 
ters of another, these biases would affect the Component B, but such biases seem 
unlikely. 


HERITABILITY AND REPEATABILITY 


By using the components (Table 2), estimates of heritability and repeat- 
ability can be derived according to procedures used by Dickerson (4) and 
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Craig et al. (3). The repeatability of single ratings of the degree of expression 
of heat among daughters of the same bull is C+E = 0.26, while that for 
C +B 


= 0.29. The heritability 
C+B+E The heritability 


single ratings among unrelated animals is 
4B 
B+C+E 
of freedom involved, the fiducial limits for this estimate would probably be 
quite wide. In three station-vears, there were more than one breed tested, so this 
estimate includes these breed differences. These differences, however, were small, 


of single ratings is = 0.21, but with only 29 sires and 21 degrees 


and not significant. 

It should be remembered that these estimates of repeatability are based on 
data in which each cow was observed during only one breeding season, and are 
within-breeding-season estimates. It is likely that estimates based on data cover- 
ing a number of breeding seasons per cow would be smaller than those shown 
here. 


DIFFERENCES IN RATINGS AS ASSOCIATED WITH CONCEPTION 


After establishing the facts that there are real differences among heifers in 
the degree of expression of heat, and that these differences have a heritability 
of approximately 0.21, one wonders whether or not there is a tendency for those 
heifers showing strong heat svmptoms to be more fertile than those with weak 
heat symptoms. To provide information on this point, the scores for the heats at 
which first service occurred were classified according to sires and whether or 
not conception occurred. Thus, the 546 first services were divided into 58 sub- 
classes, ranging from three to 16 observations each, which was the case for one 
progeny group with three conceptions and 16 failures. Since the subelass num- 
bers were disproportionate, the method presented by Snedecor (10), of the 
weighted sums of squares of the mean differences between conceived and failures 
to conceive, was used to calculate the analyses of variance shown (Table 3). As 


shown by the mean squares (Table 5), the difference between the averages of 
the two groups. conceived and failure to conceive, is significant at the 0.01 level 
of probability. The weighted and unweighted means of the group that conceived 


TABLE 3 
Analyses of variance of the ratings for the degree of expression of heat 
at first and second service 


First-service data Second-service data 


Degrees of Mean Components Degrees of Mean Components 
Souree freedom square of variance freedom square of variance 


Between-progeny groups 28 1.44++ A 0.050 28 1.85++ A 
Conceived vs. failure to conceive 1 5.84** B = 0.020 1 1.95+** B 
Interaction 28 0.50 Cc = 0.002 28 0.54 Cc 
Error 488 0.46 E = 0.46 255 0.48 E 


0.121 
0.008 
0.010 
0.48 


il 


“+ Significant at the 0.05 level of probability. 
*++ Significant at the 0.01 level of probability. 
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were 2.55 and 2.56, respectively; whereas, the corresponding means for the 
group that failed to conceive were 2.35 and 2.34. The weighted mean of the 
(SWD) 
was 1.22. 
(SW) 


This difference is about one-third of the error standard deviation. 


differences between the unweighted means of the subclasses - 


Also (Table 3), a similar analysis of the second-service data is shown. The 
mean of the group that conceived on second service is significantly higher than 
the mean of the group that did not conceive, as is evidenced by the mean 
squares. The weighted and unweighted means of the group that conceived were 
2.48 and 2.46, respectively; whereas, the corresponding means for the group 
that did not conceive were 2.55 and 2.35. The weighted mean of the unweighte | 

a, was 0.17. In this case the differ- 
ence is only about one-fourth of the error standard deviation. It should be re- 
membered that for both the first and second service, the rating for heat symp- 
toms was made before any knowledge of conception was available. 


differences between subclass means 


The components of variance (shown in Table 3) were derived by equating 
the sample mean squares to the expected mean squares according to Henderson’s 
(6) Method 1. The sum of the Components E and C (Table 2) should be ap- 
proximately equal to the sums of the B, C, and E components for both first and 
second service (Table 3). The sums from Tables 2 and 3, respectively, are 0.51, 


0.48, and 0.50. 

By utilizing the components of variance (Table 3), intraclass correlations 
among the groups that conceived and failed to conceive can be obtained. Under 
the restrictions that the heifers are at the same station and are by the same bull, 
these correlations are 0.04 and 0.02, for the first- and second-service date, re- 
spectively. These small intraclass correlations indicate that conception or failure 
to conceive is only slightly associated with the ratings for the degree of expres- 
sion of heat. 

The within-cow difference between the ratings for conception and failure to 
conceive was investigated by utilizing those 264 cows in which conception did not 
occur until the second, or a later, service. The difference between the rating 
(X*) at the service on which a cow conceived, and the rating (X~) at the 
immediately previous service, which was a failure, was obtained. These differ- 
ences were analyzed according to Student’s Method and the following results 
were obtained: 


Even though this difference is significant at the 0.05 level of probability, it 
is small. It is again evident that the magnitude of the rating for the degree of 
expression of heat is only slightly associated with conception. 
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CORRELATION BETWEEN CONCEPTION AND RATINGS OF 
EXPRESSION OF HEAT SYMPTOMS 


The within-progeny groups correlations between the degree of expression of 


heat symptoms (x) and conception (y) were 0.154 and 0.129, for first- and see- 
ond-service data, respectively (Table 4). These correlations are based on 516 and 
283 degrees of freedom, respectively, and are significant at the 0.01 and 0.05 
levels of probability. These correlations include both the genetic and environ- 
mental components of correlation. 


HERITABILITY OF CONCEPTION 


In determining the heritability of conception, the data on first and second 
services were analyzed separately. In explaining the method of analysis, con- 
sider the data on the first service only. If a cow conceived on first service, she 
was given a score of 1, and if she failed to conceive she was given a seore of 0. 
An analysis of variance of these scores is shown (Table 5). It was necessary to 
determine the difference between progeny groups on a within-station-year basis, 
since those progeny groups at different stations, and at the same station but in 
different vears, were mated to different sires, and these service-sire differences 
should not be confounded with the hereditary differences among the sires of the 
progeny groups. Those progeny groups at the same station in the same year 
were serviced by artificial insemination with semen from the bulls at one arti- 
ficial insemination center, and these matings should be largely at random, such 
that there would not be a serious confounding of service-sire differences with 
sire differences. 

The components of variance (Table 5) were derived by equating the ex- 
pected mean squares to the sample mean squares according to Henderson’s (6) 
Method 1. By using these components, the heritability of conception is 0.040 on 
the basis of first-service data and — 0.037 on the basis of the second-service data ; 
but, since the differences between progeny groups in the same station-vear were 
not significant, these estimates of heritability should not be considered as being 
significant. In three station-years there were more than one breed tested, but 
these differences between breeds were small and not significant. The present 
estimates of heritability are in agreement with those found by Dunbar and 


TABLE 4 


Within progeny group and station-year variances of and correlations 
between the expression of heat and conception 


First-service data Second-service data 
or oy 
Corre- Degrees Expres- Concep- Corre- Degrees Expres- Coneep- 
lation of sion of tion lation of sion of tion 
freedom Heat freedom Heat 


Within progeny groups 0.154*** 516 0.478 0.235 0.129*" 283 0.462 0.232 
Within-station-years 0.151++ 537 =©0.465 30.236 0.080 304 0.500 0.231 


“++ Significant at the 0.01 level of probability. 
"+ Significant at the 0.05 level of probability. 


EXPRESSION OF ESTRUS IN CATTLE 


TABLE 5 
Analysis of variance of data on conception at the first and second service 


First-service data Second-service data 


Sovree Degrees of Mean Components Degrees of Mean Components 
freedom square of variance freedom square of variance 


Station-years 7 0.60*" 7 0.74++" 

Progeny groups in 

the same station-years 21 0.28 (0.0025) 21 0.21 — (0.0022) 
Error 517 0.23 (0.2345) 284 0.23 (0.2327) 


“+ Significant at the 0.05 level of probability. 
“++ Significant at the 0.01 level of probability. 


Henderson (5), Carmon (1), and Pou et al. (9). Since the two estimates of 
heritability bracket zero, and their fiducial limits would probably include zero, 
it is likely that the heritability of conception is approximately zero. 


DISCUSSION 


The correlation between the degree of expression of heat and the conception 
rate will probably be affected by the experience and keenness of the observer. 
It is only in the well-managed herds that the observations on heat are com- 
parable to those at the progeny-testing stations. One could argue that strong ex- 
pressions of heat would be more important in poorly managed herds, in which 
the weaker expressions of heat would more likely go undetected, than they would 
be in well-managed herds. 

The conception rate at the progeny-testing stations is considerably lower 
than that in ordinary herds. In the present data, the conception rates were 40.1, 
38.3, 37.1, and 30.2% at first, second, third, and fourth services, respectively. 
Such conception rates are typical for the progeny-testing stations in general. 
The reasons for the low fertility at the progeny-testing stations, as compared 
to ordinary herds, are unknown. The high level of feeding and management, and 
the fact that the heifers are brought together from nearly as many farms as 
there are heifers at the stations, thus enhancing the risk of transmission of geni- 
tal infections, may possibly be contributing causes to the low fertility. The low 
fertility has made it possible to make more observations on the degree of ex- 
pression of heat on the individual cows than would otherwise have been possible. 
The relationship between heat score and conception could have been affected by 
this low level of fertility, but such an effect, if present, would probably be small. 

The rating of the degree of expression of heat would seemingly have its most 
important use as an index in selecting for more fertile cows. If conception at 
first service is used as a measure of fertility, the regression of the genetic value 
(additive hereditary value) for conception at first service on the expression of 
heat is a measure of the value of the latter as an index for increasing the fertil- 
ity of cattle. 

The regression of the genetic value for conception at first service on the ex- 
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bility of the expression of heat; rg,q, is the corre.ation between genetic values 
for conception at first service and expression of heat; 4, is the square root of the 
heritability of conception at first service, a, is the standard deviation for concep- 
tion, and o, is the standard deviation of the expression of heat. By using 
parameters derived from the first-service data on conception and the estimate of 


Jy Fy 


heritability of the expression of heat, 9» re,c, = 0.065 ra,c, If raza, = 


1, then the regression of the genetic value for conception of the expression of 
heat is 0.065, and if re,a, = %, then the regression is 0.033, or it is 0.016 if 
— 4. 

If, on a basis of expression of heat, a breeder picks out the top half of his 
cows, for conception he could expect these cows to be only 0.035 of a unit better 


genetically than his herd average, and this would be assuming that rg,c, 1s 
1. If the genetic correlation is 0.50, then the genetie gain is 0.018, and only 0.009 
if the genetic correlation is 0.25. If the parameters from conception at second 
service are used, the expected genetic changes involve imaginary numbers, are 
negative and smaller. From these figures, it can be seen that selection for con- 
ception on a basis of expression of heat is feeble. Not only would selection for 
production be dulled, but there would be practically no gain in conception rate 
as a result of selecting for degree of expression of heat. 


SUMMARY AND CONCLUSIONS 


The degree of expression of heat symptoms was scored on 554 first-calf heif- 
ers sired by 29 different sires and distributed among six progeny-testing stations. 
These scores ranged from 1 for faint expression of heat to 4 for strong expres- 
sion of heat. The heritability of the expression of heat was found to be 0.21. 
Those heifers that conceived at first service had a significantly higher rating for 
expression of heat than those that failed to conceive, the difference being 0.22 
unit. Those that conceived at second service had a significantly higher rating 
than those that failed to conceive, the difference being 0.17 unit. 


By scoring the cows 0 for failure to conceive, or 1 for conceiving, the herita- 
bility of conception was found to be 0.040 and —0.037, for first and second serv- 
ices, respectively. These estimates are small, and they bracket zero; consequently, 
the heritability of conception is probably small or zero. 


The within-progeny-group correlations between conception and the expres- 
sion of heat were 0.154 and 0.129 for the first and second service data, respee- 
tively. On a basis of first-service data, the regression of the genetic value for 
conception on the expression of heat was 0.065 rg,a,, Where rg,a, is the corre- 
lation between the genetic values for conception and expression of heat. 


It is concluded that ratings for the degree of expression of heat are of little 
or no value in selecting for an increased conception rate. 
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EFFECT OF GRASS SILAGE ON MILK FLAVORS AND 
BLOOD AND MILK ACETONE BODIES? ? 


R. B. POTTS? anp E. M. KESLER 
Department of Dairy Science, The Pennsylvania State University, University Park 


The relationships of acetone bodies in grass silage to levels of blood and 
milk acetone bodies and to milk flavors were investigated with ten Holsteins 
for 5 mo. An interrelationship existed betwen the levels of acetone bodies 
in silage, blood, and milky Silage acetone bodies increased in January and 
February as compared to the period from December to April. There was no 
relationship between the levels of acetone bodies in individual cows’ milk 
and the flavor of the milk. Feeding grass silage 2 hr. before milking caused 
off-flavors to appear in the milk. Fditor. 


Considerable information has been published relative to the effects of silage 
feeding on milk flavors, and on the time interval between feeding and milking 
as related to intensity of off-flavors in the milk. However, little is known about 
the compounds involved which produce the undesirable flavors in milk when 
silage is fed. Acetone bodies in milk have been associated with cowy, feed, or 
sweet flavors (3, 6). Certain investigators observed that norma! milk contained 
from 0.53 to 1.80 mg. of acetone bodies per 100 ml. (2, 5), while others have re- 
ported none present (3, 7). It has been noted that the level of blood acetone 
bodies rises 3 hr. after feeding, especially when aged grass silage is fed (4). 
The same investigators suggested that the increase in blood acetone bodies was 
due primarily to the feeding of grass silage. Dunean et al. (2) summarized the 
normal levels of blood ketone bodies as observed by numerous investigators. 

The present study was initiated to determine the possible relationship of the 
acetone bodies in grass silage to blood and milk acetone body levels of, and to 
the flavors of milk produced by, cows fed the silage. Preliminary observations 
had indicated that these factors might be associated with certain periods of off- 
flavor difficulties during midwinter. 


EXPERIMENTAL PROCEDURE 


Ths study was conducted during a 5-mo. winter feeding period. In the first 
trial (December, 1955, through March, 1956), ten Holstein cows were paired 
into two groups on the basis of milk production, body weight, and stage of lacta- 
tion. They were housed in a well-ventilated, bank-type stanchion barn and were 
milked and handled uniformly. All cows were turned out daily for exercise. The 
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same feeds were offered to each group, consisting of good-quality mixed hay fed 
ad libitum, concentrates fed according to production at a rate of approximately 
1 lb. per 3 Ib. of milk, and alfalfa-grass silage which had been preserved with 
sodium metabisulfite. Silage was fed at the rate of 50 lb. per cow daily, in two 
equal feedings during the first half of the trial. At the midpoint of the trial, 
three cows refused a part of their allowance; subsequently, the amount fed was 
reduced to 40 lb. per cow daily. The five cows designated as controls were fed 
silage following milking; whereas, silage was fed to the experimental group 
immediately before the a.m. milking and 2 hr. prior to the p.m. milking. 

Silage, blood, and milk samples were obtained at biweekly intervals. Blood 
samples were drawn from the jugular vein into tubes containing potassium oxa- 
late as an anticoagulant. The blood samples were obtained at approximately 
10 a.m. Milk samples were collected at the 5 A.M. milking on the day following 
blood collection. Silage samples were collected when fed to the cows on both of 
the above days for each biweekly collecting period. All samples were analyzed 
for acetone body concentration by the Behre salicylaldehyde method (7). The 
silage samples were prepared for determination by combining a 1:5 ratio by 
weight of silage and distilled water. This mixture was shaken vigorously at in- 
tervals and aliowed to soak for from 18 to 24 hr. The liquid then was deeaz.ted, 
deproteinized with barium hydroxide and zine sulfate, and the determination 
run on the filtrate. Milk and blood samples were deproteinized shortly following 
collection. A person qualified in flavor-judging analyzed the milk samples for 
the type and intensity of the flavors present in the milk. 

A second trial was conducted over a 3-wk. period immediately following the 
first phase, and utilized three of the original five pairs of cows. Milk samples 
were collected four times weekly, on Monday p.m., Tuesday a.m., Friday P.M., 
and Saturday a.m. Blood and silage samples were obtained on Monday p.m. Since 
silage feeding procedures remained identical to those of Trial I, p.m. blood and 
milk samples were collected from the experimental group 2.5 hr. after feeding 
silage; whereas, collections for the control group were made just prior to eve- 
ning silage feeding, or 10.5 hr. after morning feeding. The groups were reversed 
at the midpoint of this trial. Acetone bodies were determined on the blood and 
silage samples (17), and milk samples were judged for flavor. 


RESULTS AND DISCUSSION 


The concentration of acetone bodies in the blood, milk, and silage for each 
biweekly collecting period in Trial I are reported (Table 1). The silage ace- 
tone body values are presented as the mean of the two samples at each collecting 
period, as there was no significant difference between these values. The values for 
silage acetone bodies increased considerably during the latter part of January 
and February, in relation to the other sampling periods. An increase in blood 
and milk acetone body values accompanied this rise for a part of the 2-mo. 
period. There appeared to be a closer relationship between changes in silage 
acetone body levels and those in the milk from the experimental cows, which 
had been fed prior to milking, than between silage levels and control-cow milk 
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TABLE 1 


Acetone bodies in blood and milk of cows fed grass silage 


Acetone body concentration (mg/100 ml.) 


Sampling 
date Silage Blood ” Milk ° 
(1955-6) (1:5 water extract *) Experimental cows Control 


December 6 0.62 1.83 4.12 4.72 
December 20 1.94 1.72 3.99 3.97 
January 3 0.80 1.87 5.10 6.57 
January 16 3.59 2.00 9.82 7.18 
January 31 3.65 3.72 8.99 4.46 
February 14 3.56 1.77 5.32 3.78 
February 28 2.38 1.62 5.43 6.26 
Mareh 13 1.75 2.01 5.23 7.91 
March 27 2.19 1.87 — 


2.28 + 0.284 2.05 + 0.08 6.00 + 0.49 5.67 + 0.38 


Mean 


* Acetone body concentrations are in terms of the water extract. 
» Mean values for ten cows sampled at each sampling date. 

* Mean values for five cows. Experimental cows were fed silage prior to milking, controls 
fed after milking. 
“Standard error. 


levels. There was considerably more variability in the milk acetone body values 
than there was in the values for blood acetone bodies. 

Analysis of variance of the blood and milk acetone body data revealed no sig- 
nificant difference due to the time when silage was fed (experimental vs. control 
cows) ; however, the differences between sampling periods were highly significant 
with respect to both blood and silage levels. The statistical correlation between 
the silage acetone body levels and the acetone bodies in the blood was highly 
significant (r = + .285 with 89 degrees of freedom). There also was a highly 
significant correlation of r= -+ .504 between the acetone bodies in silage and 
the level of acetone bodies in the experimental cows’ milk, although this relation- 
ship did not exist with respect to control cows’ milk. Blood acetone body values 
and milk acetone body values were statistically correlated at the 5% level. 

Flavor data were obtained in Trial I; however, the results will be omitted, 
as they were quite similar to those obtained in Trial IT, which will be presented 
later in this discussion. There was no relationship between the acetone body val- 
ues of the milk and the intensity of flavors of this milk. 

In Trial II, which followed Trial I for 3 wk. during April, three cows were 
fed silage 2.5 hr. prior to milking. These were designated as experimental cows 
and compared to three controls fed after milking. The experimental group had 
a mean blood acetone value of 2.82 mg. acetone bodies per 100 ml. for three 
sampling periods, whereas the control group exhibited a mean value of 1.85 mg. 
This difference was highly significant, as measured by the ¢ test. The mean silage 
acetone body value was 1.98 mg. per 100 ml. of water extract. 

Milk samples were collected at six evening and six morning milkings in Trial 
II. At the midpoint the groups were reversed with respect to the time of feeding 
silage. All samples were judged for flavor and the results are presented (Tables 
2 and 3). Silage fed 2 hr. prior to the p.m. milking produced more and stronger 
off-flavors in the milk than did the feeding of silage at any other interval as 
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TABLE 2 


Relation between time of feeding silage to type and intensity of off-flavors present in the milk. 
Flavors present in P.M. milk in Trial II 


Cow No. April6 <April9 April 13 Cow No. April 16 April 20 April 23 


Experimental * Control 
895 Silage* Silage* Silage 4 895 Feed 1 0 0 
864 Silage! Silage* Silage 2 864 Feed! Feed! Feed! 
876 Silage! Silage+ Silage+ 876 Feed 1 0 0 
Control Experimental * 
918 Feed! Feed= Silage? 918 Silage4 Silage‘? Silage 4 
858 0 0 Feed 1 858 Silage! Silage® Silage 2 
862 Feed 1 Feed 2 Feed 862 Silage* Silage? Silage 4 


Key: © Acceptable flavor, 1 Very slight intensity, * Slight intensity, * Medium intensity, 
4 Strong intensity. 

* Fed silage 2 hr. before milking. 

» Fed silage following milking. 


studied in these trials. There did not appear to be any more off-flavors present in 
the milk, when this limited number of cows was fed this particular silage imme- 
diately before milking, than when they were fed after milking. 


DISCUSSION 


The research reported in these trials suggests that a relationship existed be- 
tween the levels of acetone bodies in the silage and those of the blood. It also was 
observed that the blood acetone bodies increased following the feeding of silage 
and then declined to a normal level. This observation is in agreement with Knodt 
et al. (5), although they reported a rise of greater magnitude in blood acetone 
bodies. The values obtained in this study were 2.82, 2.12, 1.99, and 1.85 mg. % at 
2.5, 4, 6, and 10.5 hr., respectively, after feeding the silage. Thus, it appears that 
the greatest impact of silage feeding on the blood acetone body values occurs 
from shortly after the feeding of grass silage until 4 hr. later. 

There also was evidence to a lesser degree that the level of acetone bodies in 
silage affects the level of milk acetone bodies. There was no apparent relationship 
between the level of acetone bodies in the milk and the off-flavors present in the 
milk. This lack of relationship may be resulting from the measurement of total 


TABLE 3 
Flavors present in A.M. mile in Trial If 


Cow No. April7 April10  April14 Cow No. April17 <April21 April 24 


Experimental * Control 
895 895 0 
864 864 Feed 1 
876 876 0 


Control ” Experimental * 
918 918 Feed 2 Feed 1 Feed 2 
858 0 858 0 0 0 
862 862 Feed 1 0 Feed 1 


Key: (Same as for Table 2). 
* Fed silage immediately before milking. 
> Fed silage following milking. 
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acetone bodies, instead of just the acetone molecule which is presumably the 
main flavor component of the acetone bodies. 

There seems to be no ready explanation for the rise in acetone bodies in the 
silage during the months of January and February. Conceivably, it could be the 
results of an increased bacterial or enzymatic action. 

The flavors obtained in relation to the time of feeding silage indicate that a 
certain amount of time must transpire before the flavor compounds in the silage 
ean reach the milk, or be metabolized from silage components. 


SUMMARY 


Acetone bodies were measured in the blood and milk of ten Holstein cows at 
intervals over a 5-mo. winter feeding period. Acetone body concentrations also 
were measured in the grass-legume silage which was fed as a part of the cows’ 
ration. Milk produced by the cows was scored for type and intensity of flavor 
present. An interrelationsh.p existed between the levels of acetone bodies in the 
silage, blood, and milk. Silage acetone bodies increased considerably in January 
and February, in relation to the other sampling periods, which extended from 
December to April. There was no apparent relationship between the levels of 
acetone bodies in the individual cows’ milk and the flavors of the milk, as meas- 
ured in this study. The most prominent off-flavors in the milk resulted from 
feeding the grass silage 2 hr. prior to milking. 
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CIRCULATION CLEANING! 


W. G. JENNINGS, A. A. MeKILLOP, ann J. R. LUICK 


Department of Dairy Industry, Department of Agricultural Engineering, and 
School of Veterinary Medicine, University of California, Davis 


The role of turbulence in cleaning, and the relationship of time, tempera- 
ture, and solution strength to cleaning effectiveness, were studied on test 
discs, using P*-labeled milk to indicate organic and inorganic residues. Reyn- 
olds numbers were used to indicate turbulence, which was most important 
in cleaning, with temperature being less significant. Temperature and turbu- 
lence became less important as the effectiveness of the detergent increased. 

Editor. 


Reports of previous studies on recirculation cleaning are not in close agree- 
ment as to the effect of such variables as time and temperature; the influence of 
velocity has been more clearly indicated, but is yet to be interpreted on the 
basis of turbulency. The Reynolds number, widely used in hydraulics as a meas- 
ure of turbulence, would be useful for relating fluid flow to cleaning effective- 
ness. 

This paper presents the results of studies on the role of turbulence in clean- 
ing, and the relationships of time, temperature, and solution strength to clean- 
ing effectiveness. 

Evaluation of cleaning procedures has been limited by the difficulty of de- 
termining the degree of soil removal. Various workers have used bacteriological 
methods, colorimetric and visual inspection, or tracer techniques, each of which 
possesses disadvantages. Visual inspection is generally conceded to be unreliable 
for quantitative estimation, and modifications involving the use of dyes or fluo- 
rescent materials have not proved satisfactory. A bacteriological count obtained 
by swab test does not necessarily correlate with cleanliness, and Holland et al. 
(7) eoneluded that bacteria counts could not be recommended as the sole meas- 
ure of cleanliness. Sieberling and Harper (13) found that soil deposits could be 
measured with greater sensitivity by radioactive tracer techniques than by bae- 
teriological examination. They reported that P*? was not a satisfactory tracer 
for this purpose, for it reacted irreversibly with stainless steel, but that Ca* 
seemed to yield reliable results. Cucci (2) utilized P** in studying milk deposits 
on rubber, pyrex, and tygon tubing, but under rather unnatural conditions. 


METHODS AND PROCEDURE 


A constaut-head recirculating tower, available from earlier investigations on 
cleaning and corrosion, was used for all runs except determinations of correlat- 
ing data for the turbulence variable. This apparatus, constructed of glass, ce- 
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Fig. 1. Recirculating tower. 


ramics, and neoprene, permitted accurate velocity control and evaluation of three 
flow conditions simultaneously (Figure 1). 

To investigate the applicability of results to commercial practice, a special 
pipe section was constructed of 114 o.d. stainless-steel tubing. This device, used 
only to study and correlate the influence of turbuleney, was operated in a hori- 
zontal position (Figure 2). 

Preliminary studies indicated that the amount of soil on a test dise could be 
accurately estimated with radioactive tracers. Because it is less difficult to de- 
termine low concentrations of P®* than of Cat’ (maximum £ particle energies 
1.7 and 0.254 Mev, respectively), there seemed to be a distinct advantage in 
using P**. Exploratory runs indicated that 99% of P*?-labeled milk films were 


. 2. Diagonal section of pipe test section. 
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removed by adequate cleaning, and it was concluded that P*? was a satisfactory 
tracer for these experiments. Counting was done with a thin-window Geiger tube 
and a Nuclear 163 sealer. To permit a more critical study, procedures were 
adopted for (a) preparing uniform and standard soil films, and (b) accurately 
measuring the amount of soil on a surface. The authors concluded that test 
strips would facilitate the preparation of films that would be more nearly uni- 
form from one trial to another. The test strips were of 18-8 stainless steel 15/16- 
inch in diameter, flat circular discs in the recirculating tower, and machined 
inserts in the sanitary pipe test section. These fitted directly into the counting 
cups of the sealer. 

Preparation of milk films. A simple device was constructed for drying films 
of radioactive milk on test dises. Test dises were pushed about 14-inch into the 
large ends of rubber bell-reducers, used to eliminate splash in suction aspirators 
(Fisher Splashgon), thereby forming miniature vats. The small ends of the 
casings were slipped over the end of short 34-inch copper tubes, soldered erect 
to holes regularly spaced near the edge of the top of a No. 10 can from which 
the bottom was removed. Steam was applied at this point for drying the dises. 

Approximately 100 pe. of a radioactive phosphorous solution was added to 100 
ml. of homogenized milk; from 0.5 to 1.0 ml. of this labeled milk was placed on 
each disc. In the developmental phase, steam was applied until the dises ap- 
proached dryness, when the excess milk was decanted. But results proved more 
reproducible if the discs were steamed to dryness, so this procedure was adopted. 


RESULTS AND DISCUSSION 


Comparison of in vivo and in vitro labeled milk. In most work of this type, 
the tracer is an inorganic salt, assumed to provide a suitable index of both or- 
ganic and inorganic residues. Ionization and diffusion of inorganic tracers, how- 
ever, could cause a disproportionate decrease in radioactivity, rendering them 
ineffective as an index of organic residues. 

To investigate this possibility, a sample of in vivo labeled milk was prepared 
by injecting a cow intravenously with 18 me. of P*? solution and collecting milk 
three hours later. This method has been described in detail elsewhere (11). 
Aten and Kevesy (1) have shown that casein phosphorus, ester phosphorus, 
and inorganic phosphorus each have nearly the same P*? specific activities by 
21, hr. after injection. 

Test discs prepared with in vivo and in vitro milks were subjected to identi- 
cal cleaning regimens and the losses in activity determined. Because no signi- 
ficant differences were detected, the authors concluded that the use of in 
vitro labeled milk was justified as an index of both organic and inorganic 
residues. 

Effect of turbulency. The cleaning effect ascribed to velocity is probably due 
to turbulence. The latter is, of course, a manifestation of the former, if velocity 
is the only variable in the Reynolds number. However, when such factors as 
diameter, or diameter and velocity, are changed, the relationship becomes more 
complicated, and velocity alone cannot be used to describe turbulence. 
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Consequently, to evaluate the role of turbulency in circulation cleaning, all 
data were plotted with a Reynolds number as the abscissa. In the pipe test sec- 
tion, this is expressed in the standard form :? 

4v V Dp 


Re 


For tests in the recirculation tower, the Reynolds number was defined as if the 
plate strips divided the flow channel into two parts. Thus 
8 (r+1) 
7D 


Re = 


These runs (Figure 3) were all made at a temperature of 50° C. The data 
show a sharp break in cleaning effectiveness at Re 25,000. There was little clean- 
ing action at any lower Reynolds number. This is illustrated in Figure 4, which 


* Symbols: D— diameter (ft.) ; rm —hydraulie radius-"°™* sectional area flow path ; 
wetted perimeter ft. 


Ibm; 


Re — Reynolds number; v— velocity ft/see.; y—% radioactivity; »— viscosity 


hr-ft. 


b 
@—time (min.); p— density Ibm 
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Fig. 3. Effect of turbulence on cleaning. Deterging medium — water; temperature —— 50° C. 
A: Recirculation tower, 10-min. runs. B: Pipe test section, 10-min. runs, all points included in 
the analysis. B’: Pipe test section, 10-min. runs, analysis restricted to points with clear circles 
and those in zone d. C: Pipe test section, 5-min. runs. 
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Fig. 4. Pipe section test dises. Deterging medium—water; temperature—50° C. A: Un- 
washed milk film. B: Washed 10 min. at Re = 50,000. C: Washed 10 min. at Re = 350,000. D: 
Washed 5 min. at Re = 350,000. 


shows (A) an unwashed dise; (B) a dise cleaned for 10 min. at Re 50,000, and 
(C) a dise cleaned for 10 min. at Re 350,000. 

The authors concluded the data were best satisfied by straight lines inter- 
secting at Re 25,000. A statistical analysis was made of all data with Reynolds 
numbers of 25,000 and above, to determine the regression line and statistical 
significance. A summary of this analysis is shown (Table 1). All correlations 
are highly significant. 

Careful examination of the last few runs indicated that, at this phase of 
the work, a residual radioactivity on the edges of the dises caused dispropor- 
tionately high counts after washing. The radioactivities of these washed discs 
were determined, the dise surfaces carefully scoured with detergent, and the 
activities redetermined. The residual radioactivity was treated as background 
count. Dises handled in this manner are shown as clear circles (Figure 3). 

Consequently, the data were analyzed not only with all points used but also 
using only the points of high radioactivity (Reynolds numbers 34,000 to 60,000) 
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TABLE 1 
Correlation coefficients for Figure 3 


Curve Correlation coefficient 


Flat dises A 
10 minutes B 

B’ 

5 minutes Cc 


and the points with clear cireles. The former values were chosen because the re- 
sidual radioactivity of the films themselves would be large compared to any con- 
tamination that might have oecurred. Result of this analysis is shown as the 
dashed line (Figure 3, B’). 

Comparison of Curves A and B or B’ shows that the data for the recirculat- 
ing tower correlate quite well with the results obtained in the pipe section. On 
the basis of these curves, the authors coneluded that data obtained with one test 
section would apply equally to the other. 

Effect of time. To evaluate the effect of time, a series of duplicate runs in the 
pipe test section was made in 5 and 10 min. Resuits are shown in Curves 3B, 
3B’, and 3C. In determining the regression line, all points were considered, 
although some doubt (due to the possibility of contamination) may be attached 
to the five values that lie above the line. In comparison with the clear-circled 
values on the 10-min. run, however, the scattering does not seem severe. A visual 
comparison of the effect of time may be made by consulting Figures 4,C and 
4,D. 

In any such phenomenon as this, it is reasonable to expect the time factor 
to be an exponential function. By using curves 3B’ and 4C, this relationship can 
be expressed as: 


10 = e-0.1(10-9) 
Vv 


for any given Reynolds number. For adequate cleaning, then, time may be de- 
creased as turbulence is increased. 

Effect of temperature. A series of runs in the recirculating tower were made 
to study the effect of temperature on cleaning. The results (shown in Figure 5) 
indicate that higher temperatures help cleaning, but that turbulence is much 
more important. Also, higher temperatures seem to be a slightly more important 
factor in the lower turbulency range. 

Effect of adding plastic beads. The additional abrasive effect of substances 
such as plastic beads in suspension might be expected materially to increase 
cleaning effectiveness. Such additives would have their greatest value in cases of 
severe burn-on, as in tube heaters. Therefore, test discs prepared in the usual 
manner were further dried under infrared radiation until some scorching was 
evident. Approximately 200 g. of Styron beads, 1/16-inch in diameter, were 
placed in the apparatus and recirculated with the water. The effect on the 
scorched residues is shown (Figure 6,1), and the effect on residues not snb- 
jected to infrared scorching is iliustrated (Figure 6,2). It is apparent that abra- 
sion contributed to the cleaning operation. 
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Temperature °C. 


25 
% Residual Radioactivity 


Fig. 5. Effect of temperature on cleaning for two Reynolds numbers. Deterging medium— 
water; 10-min. runs. A: Re = 36,600. B: Re = 72,000. 


Effect of various cleaner ingredients. The effectiveness of alkaline cleaner 
ingredients (sodium carbonate and sodium metasilicate), a sequestering agent 
(tetrasodium pyrophosphate), and a wetting agent (Trend 40) was also investi- 
gated. The effect of turbulence (Figure 7) or temperature (Figure 8) becomes 
less important as the physico-chemical effectiveness of the detergent increases. 


SUMMARY 


The relationship between cleaning effectiveness and variables such as tem- 
perature, turbulence, time, and detergent fraction was studied on test dises. 


Reynolds Number 


4 
20 
% Residuol Radioactivity 
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Fig. 6. Effect of recirculating plastic beads on cleaning. Deterging medium—water; 
temperature—46° ©; 10-min runs. 1—Milk residues applied with steam, 2—Milk residues ap 
plied with steam and thoroughly dried with infrared radiation. A-—-Standard washing procedure, 
no beads. B—Plastic beads added. 
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Reynolds Number» 


— 4. 4 
3; 2 5 0 50 


% Residual Radioactivity 


Fig. 7. Comparison of detergent additives on cleaning effectiveness for different degrees of 
turbulence. A: Water, 10-min. run. B: 0.1% sodium metasilicate, 5-min. run. C: 0.06% sodium 
metasilicate and 0.04% tetrasodium pyrophosphate, 5-min. run. D: 0.04% sodium metasilicate, 
0.03% tetrasodium pyrophosphate, 0.02% sodium carbonate, and 0.01% trend 40, 5-min. run, 


Cleaning effectiveness was evaluated by using P**-labeled milk. It was deter- 
mined that in vitro additions of radioactive phosphorus serve as indices of both 
organic and inorganie milk residues. 

Beeause the relationship of fluid flow to cleaning effectiveness is probably 
a function of turbulency, the data concerned with fluid flow were calculated on 
the basis of Reynolds numbers. The abrasive effect of a suspension of plastic 
beads was found to contribute to cleaning, particularly in cases of burn-on. The 
results of this study indicate that turbulency is of primary importance to clean- 
ing, with temperature less significant. As the physico-chemical effectiveness of 
the deterging medium is increased, the effect of temperature and turbulence 
becomes less pronounced. 
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Fig. 8. Comparison of detergent additives on cleaning effectiveness for several temperatures. 
Re = 72,000. A: Water, 10-min. run. B: 0.1% sodium metasilicate, 5-min. run. C: 0.06% sodium 
metasilicate and 0.04% tetrasodium pyrophosphate, 5-min. run. D: 0.04% sodium metasilicate, 
0.03% tetrasodium pyrophosphate, 0.02% sodium carbonate, and 0.01% Trend 40, 5-min. run. 
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Corning Glass Works. The authors made slight modifications in the apparatus to permit 


> Present address, Food Engineering, New York, N. Y. 


REFERENCES 


(1) Aten, A. H. W., Jr., AND Kevesy, G. Formation of Milk. Nature, 142: 111. 1938. 
(2) Cucct, M. W. Use of Radioactive Phosphorus to Measure the Amount of Milkstone 


Deposited on Rubber, Pyrex Glass, and Tygon Tubings. J. Milk and Food Techk., 17: 
332. 1954. 


(3) FLEISCHMAN, F. F., Jr., AnD HoLuAnp, R. F. Permanent Pipelines Cut Cleaning Costs. 


Food Eng., 23, 11: 58. 1951. 


(4) FLEISCHMAN, F. F., Jr., Wuirr, J. C., AND HOLLAND, R. F. Glass Lines Do A-1 Job, No 


‘*Take Down’’ to Clean. Food Inds., 22: 1686. 1950. 


(5) Fortney, C. G., Jr., BAKER, M. P., AND Birp, E. W. Cleaning Stainless Steel Sanitary 


Lines in Place. J. Milk and Food Tech., 18: 150. 1955. 


(6) Hoiuanp, R. F. Cleaned-In-Place Pipelines. Food Eng., 26, 10: 84. 1954. 
(7) Honuanp, R. F., SHAut, V. D., THeokAs, D. A., AND WINDLAN, H. M. Cleaning Stainless 


Lines in Place. Food Eng., 25, 5: 75. 1953. 
Moorg, A. V. In-Place-Cleaning of Sanitary Pipelines. Milk Dealer, 41: 146. 1952. 


(9) Moore, D. H., Tracy, P. H., AND OrDAL, Z. V. Permanent Pipelines for Dairy Plants. 


J. Dairy Sei., 34: 804. 1951. 
PARKER, R. B., ELLIKER, P. R., NeELsSon, G. T., RicHARDSON, G. A., AND WILSTER, G. H. 
Cleaning Pipelines in Place. Food Eng., 25, 1: 82. 1953. 


(11) Rauston, N. P., KLerBER, MAx, AND SmitTuH, A. H. Venous Catheterization of Dairy Cows. 


J. Dairy Sci., 32: 889. 1949. 

SIEBERLING, D. A. Automation in the Cleaning-In-Place Operation. Am. Milk Rev., 117, 
2: 32. 1955. 

SIEBERLING, D. A., AND Harper, W. V. Evaluation of the Cleanability of C.I.P. Automatic 
Valves. Paper M-46, presented at the 51st Annual Meeting, A.D.S.A. 1956. 

White, J. C. Permanent Pipelines Today and Tomorrow. Am. Milk Rev., 16, 10: 48. 1954. 


| 
(12) 
(13) 
(14) 


EFFECT OF MILKING TIME ON SOLIDS IN 
MILK FROM HOLSTEINS! 


W. 8. NICHOLSON, JR., H. S. WILLARD, W. R. THOMAS, anp D. C. BROWN 


Dairy Department, University of Wyoming, Laramie 


Variations in the solids between mornings’ and evenings’ milk of 40 Hol- 
steins were studied for two consecutive milkings during three years. There 
were significant differences among cows for pounds of milk, fat, solids-not-fat 
and total solids and for their percentages in milk. Significantly more milk 
was produced in the morning and there were significant differences in the 
amount of solids in mornings’ and evenings’ milk. Fditor. 


In recent years, the dairy industry has placed increasing emphasis on the 
nonfat solids portion of milk, and attention has been focused on the searcity of 
comprehensive data illustrating the characteristics of solids in milk. This study 
was conducted for the purpose of determining variations of the solid-milk com- 
ponents, between the morning and evening milk of individual cows. 

Whether milk from an individual cow is sampled during the morning or eve- 
ning milking may have an effect on its solids content. Citations of Peterson (5), 
Turner (8), and Wing (9), on milk yield and fat test of morning and evening 
milk, have led to the conelusion that when the interval was even, there was a 
greater milk yield but a lower fat test in the morning milk. Bailey (1) and 
Bartlett (2) showed a very slight decline in solids-not-fat of morning herd milk 
over evening herd milk. 

ickles and Shaw (3), reporting on the average production of five cows for 
14 consecutive days, showed that the solids-not-fat content was higher in the 
evening milk for two Holsteins, but lower in the evening milk for one Ayrshire 
and two Jersey cows. Sprecht et al. (7) found no significant difference in the 
morning and evening milk from 12 individual Jersey cows, milked regularly 
with an 1114-hr. night-time interval. However, they found a significant differ- 
ence in favor of the morning milk yield. 


EXPERIMENTAL PROCEDURE 


Milk for this study was obtained from the University of Wyoming purebred 
Holstein-Friesian herd. Samples were collected monthly from individual cows 
during two consecutive milkings. The herd was milked regularly with a 12-hr. 
interval between morning and evening milking times. This interval would some- 
times vary by 30 min. Milk from 40 cows was analyzed over a period of three 


years, to discount effects of all factors except those being studied. The following 
determinations were made on milk samples from individual cows: fat content 
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by the Babcock method; total solids by the Dietert method (4), using the Die- 
tert speed oven for drying the milk samples, and solids-not-fat by difference 
between total solids and fat. Data were tested statistically by the analysis of va- 
rianee techniques as outlined by Snedecor (6). 


RESULTS AND DISCUSSION 


Forty cows were tested for the following factors of milk production: milk 
vield, butterfat yield, solids-not-fat vield, total solids yield, butterfat percent- 
age, solids-not-fat percentage, and total solids percentage. There was an average 
of 10.1 observations per cow. 

The mean yields per cow for each milking, morning and evening, are shown 
(Table 1). The over-all milking-time means for vield also are included in the 
table. 

Milk yield. When the differences among cows for milk yield were tested ac- 
cording to the analysis of variance (6), cow differences were significant at the 
1% level. The mean morning and evening milk yields were 18.56 and 16.47 Ib., 
respectively ; milking-time differences also were significant at the 1% level, with 
an ‘‘F”’ value of 23.57. No evidence was found for interaction between cows 
and milking time. 

The difference between morning and evening milkings is in agreement with 
previous reports (5, 7-9). With a slight difference in the intervals between milk- 
ings, an even greater difference in milk yield between milkings would be ex- 
peeted. Wing (9) reported differences in milk yield even when the intervals 
between milkings were equal. 

Butterfat yield. Differences among cows for butterfat yield were highly sig- 
nificant. Butterfat-vield milking-time means were 0.68 lb. for morning milk and 
0.62 lb. for evening milk. Significant differences at the 1% level were found 
between milking times, with an ‘‘F’’ value of 11.86. Evidence of an interaction 
between cows and milking time for butterfat vield was not found. 

Butterfat vield followed closely the pattern found for milk yield. This should 
be expected, except that there have been reports of a higher butterfat percent- 
age in the evening’s milk yield (9). A lower butterfat percentage in the morn- 
ing’s milk yield might tend to reduce differences in butterfat vield, owing to the 
milk-vield differences. However, the reduced hutterfat percentage did not offset 
the differences in yield. 

S.N.F. yield. The yield of solids-not-fat was found to be highly significantly 
different among cows. An ‘‘F”’ value of 17.85 was significant at the 1% level 
between milking times. Solids-not-fat yield means for morning and evening 
milk were 1.60 and 1.42 lb., respectively. Interaction between milking time and 
cows was not found. 

There have been very few reports concerning the solids-not-fat portion of 
individual cows in respect to morning and evening milkings. Although Eckles 
and Shaw (3) reported a higher solids-not-fat vield for two Holsteins, not one 
of the 40 cows in this study had a higher solids-not-fat yield for the evening 
milking (see Table 1). 
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TABLE 1 


Average yields of milk components, by individual cows and time of milking 


Cow Months of Milk Butterfat Solids-not-fat Total solids 
No. observations Morning Evening Morning Evening Morning Evening Morning Evening 
— 

1 12 20.31 18.85 0.73 0.65 1.77 1.62 2.50 2.27 

2 10 18.08 17.06 0.66 0.62 1.59 1.48 2.25 2.10 

8 8 21.41 19.94 0.83 0.74 1.86 1.70 2.69 2.44 

4 9 16.64 14.14 0.60 0.53 1.46 1.2 2.06 1.81 

a) 10 19.08 15.89 0.64 0.60 1.61 1.35 2.25 1.95 

6 8 17.19 15.25 0.64 0.59 1.45 1.31 2.09 1.90 

7 17 22.30 19.83 0.77 0.71 1.89 1.66 2.66 2.37 

8 10 21.10 18.53 0.79 0.66 1.81 1.57 2.59 2.23 

9 18 16.84 15.22 0.61 0.51 1.42 1.28 2.03 1.79 
10 9 19.20 17.90 0.65 0.64 1.57 1.48 2.22 2.12 
ll 11 19.05 15.31 0.79 0.58 1.68 1.35 2.46 1.93 
12 1l 23.92 21.37 0.90 0.89 2.08 1.86 2.98 2.75 
13 6 21.67 18.90 0.69 0.67 1.89 1.60 2.58 2.27 
14 12 23.65 20.92 0.76 0.71 2.03 bY yf 2.79 2.48 
15 9 24.92 23.96 0.87 0.95 2.24 2.13 3.11 3.08 
16 10 23.35 20.36 0.81 0.68 2.02 1.72 2.83 2.39 
17 3 13.03 10.13 0.55 0.45 1.15 0.92 1.70 1.37 
18 1l 20.29 17.20 0.78 0.63 1.79 1.49 2.56 2.12 
19 10 16.47 15.43 0.72 0.61 1.53 1.39 2.25 2.00 
20 12 13.98 13.61 0.56 0.57 1.20 1.17 ty yf 1.73 
21 13 16.85 14.51 0.59 0.63 1.38 1.15 1.92 1.78 
22 10 20.11 17.80 0.69 0.60 1.63 1.44 2.32 2.04 
23 9 17.20 14.79 0.67 0.61 1.49 1.25 2.17 1.86 
24 8 14.11 12.54 0.53 0.50 1.10 1.10 1.7 1.60 
25 Ss 20.46 17.14 0.77 0.67 1.79 1.52 2.55 2.19 
26 9 16.73 14.97 0.58 0.54 1.43 1.28 2.01 1.82 
27 9 19.61 16.78 0.68 0.61 1.75 1.50 2.43 2.11 
28 10 14.06 11.71 0.46 0.44 1.09 0.98 £55 1.42 
29 9 17.41 15.06 0.61 0.54 1.45 1.36 2.06 1.90 
30 10 21.72 20.25 0.92 0.91 1.92 1.75 2.84 2.66 
31 11 15.75 15.25 0.65 0.68 1.40 1.37 2.05 2.05 
32 1l 16.70 13.89 0.63 0.50 1.41 1.20 2.04 1.70 
33 12 14.92 13.35 0.68 0.58 1.34 1.28 2.03 1.81 
34 12 23.78 20.62 0.73 0.73 1.99 1.70 2.73 2.43 
35 8 9.69 8.81 0.38 0.34 0.91 0.82 1.29 1.16 
36 9 20.11 18.27 0.75 0.63 1.77 1.57 2.52 2.20 
37 9 15.73 14.01 0.53 0.51 1.35 1.19 1.88 1.70 
38 12 17.25 15.32 0.57 0.54 1.48 1.32 2.05 1.87 
39 12 14.64 13.14 0.59 0.54 1.22 1.10 1.81 1.63 
40 8 15.14 12.38 0.58 0.46 1.34 1.10 1.91 1.55 

Mean 10.1 18.56 16.47 0.68 0.62 1.60 1.42 2.28 2.03 


Total solids yield. Cow differences in total solids yield were significant at the 
1% level. The mean morning and evening total solids yields were 2.28 and 2.03 
lb., respectively. The **‘F”’ value of 20.88 for milking time was significant at the 
1‘ level. The interaction between cows and milking time was not significant. 
With higher yields of butterfat and solids-not-fat in the morning milk yield, 
the yield in total solids must be greater in the morning milk. Thus, butter- 
fat, solids-not-fat, and total solids yields have paralleled milk yield. 

Butterfat percentage. When tested by the analysis of variance (6), differ- 
ences among cows for butterfat percentage were found to be highly significant. 
The over-all milking-time butterfat-percentage weighted means were 3.66% for 
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morning milk and 3.76% for evening milk. The differences in butterfat percent- 
ages for milking times were significant at the 5% level, with an ‘‘F’’ value of 
4.51. No evidence was found of an interaction between cows and milking time 
for butterfat percentage. 

The results found here for butterfat percentage agree with those reported by 
Wing (9). With the morning milk yield higher than the evening milk yield, the 
butterfat percentage was less than in the evening milk yield. 

Solids-not-fat percentage. The differences between cows for solids-not-fat 
percentage were significant at the 1% level. An ‘‘F’’ value of 0.88 for milking 
times did not approach the 5% level of significance. The morning and evening 
solids-not-fat percentage averages were 8.60 and 8.59%, respectively. No evidence 
for an interaction between cows and milking time was found. 

Finding no difference in solids-not-fat percentage between morning and 
evening milk vields indicates a complete departure from the trends found in the 
other phases of this study. The differences in solids-not-fat yield that were 
found are then due to the differences found in milk yield alone. 

Total solids percentage. Total solids percentage paralleled butterfat percent- 
age closely. Differences among cows for total solids percentage were highly sig- 
nificant. The means for total solids percentage were 12.26 and 12.36%, for 
morning and evening milking times, respectively. Milking-time differences were 
significant at the 5% level, having an ‘‘F’’ value of 4.00. As in all previous 
analysis in this study, no interaction was found between cows and milking time. 

These differences in percentage of total solids are the result of the ¢iffer- 
ences in butterfat percentage. With a rise in butterfat percentage and no change 
in solids-not-fat percentage in the evening milk yield compared to the morning 
milk yield, a paralleled rise in total solids, therefore, is obtained. 

This study further indicates the importance of milk yield as opposed to but- 
terfat, solids-not-fat, and total solids percentages. [ncreased percentage of the 
solid components of Holstein-Friesian cows’ milk with a decreased milk yield 
does not balance the effect of decreased yield. Actual vield of the solid compo- 
nents of milk depends primarily upon the quantity of milk yield, as indicated 
in this study. Apparently, there are no cow differences in this respect, since all 
phases of interaction between cows and solid components were not significant. 

Finding highly significant differences among cows for each milk-solid com- 
ponent indicates that further study of the components is required on an indi- 
dividual basis. Although the differences between milkings and the interaction 
between cows and milkings were not significant for solids-not-fat percentage, the 
differences among cows need further investigation. These differences among cows 
may be due to differences in milk yield, or any of the solid components. Hered- 
itary influences should be considered, also. 


SUMMARY AND CONCLUSIONS 


This study was conducted for the purpose of determining variations of the 
solid-milk components, between morning and evening milk of individual cows. 
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Forty purebred Holstein-Friesian cows were sampled monthly, during two con- 
secutive milkings, over a period of three years. Milk samples were analyzed for 
fat, solids-not-fat, and total solids. 

Significant differences among cows were obtained for pounds of milk, fat, 
solids-not-fat, and total solids, and percentage of fat, solids-not-fat, and total 
solids. A significantly larger quantity of milk was produced at the morning 
milking. No significant difference in percentage of solids-not-fat between morn- 
ing and evening milk was found. Significant differences between morning and 
evening milk were obtained for pounds of fat, solids-not-fat, and total solids, 
and percentage of fat and total solids. 

No evidence of interaction between cows and milking time was found in any 
part of this study. 
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EFFECTS OF DIETARY NaF ON DAIRY COWS. II. 
EFFECTS ON MILK PRODUCTION! 


J. W. SUTTIE, R. F. MILLER,? anp P. H. PHILLIPS 


Department of Biochemistry, University of Wisconsin, Madison 


The objective of this investigation was to determine the levels of fluorine 
fed as sodium fluoride that would reduce milk production. Under adequate 
nutritional and husbandry conditions levels of 50 p.p.m. of fluorine caused 
no deleterious effect on the ability to produce milk in normal amounts. Aver- 
age intakes of 1.5 and peak intakes of 1.7 mg. or more of F/kg. body weight 
reduced milk and fat production in certain cows as the result of anorexia 
which was accompanied by excessive loss of weight and stiffness in the 
legs. The cows tolerated 30 p.p.m. of fluorine, 40 p.p.m. was marginal in this 
respect while 50 p.p.m. caused fluorine toxicosis. It required two to five 
years after the fluorine effects were observed on the incisor teeth before 
the development of other physiologic effects appeared. Mditor. 


A chronic fluorine toxicosis in dairy cows has been reported by some workers 
to result in decreased milk production. Phillips et al. (8) and Reed and Huffman 
(12) have reported an adverse effect on milk production when raw rock phos- 
phate which contained fluorine was fed over an extended period. When lower 
levels of rock phosphate contaminated with fluorine were fed, Mather (5) and 
Elmslie (4) reported no effect on production. Recently, Dale and Crampton (2) 
have observed this decline in milk production in commercial dairy herds in 
Canada. 

Rand and Schmidt (11) and Neeley and Harbaugh (7) observed no decrease 
in production in a field study of cattle ingesting natural water-borne fluorides. 

More recently, contamination of forages by industrial effluents has focused 
attention on the effects of ingestion of a more soluble fluoride than that found in 
rock phosphate (Phillips et al. (10)|. Roholm (13) has reviewed many of the 
early cases of toxicity from this source. Blakemore and coworkers (1) reported 
that the milk production of cattle around English brick kilns was impaired, 
owing to the ingestion of fluorine-contaminated forage. 

Although Dutoit (3) demonstrated decreased milk production when high 
levels of NaF (5 g. per day) were fed, there.is a real need for information on 
the effect of low levels of a soluble fluoride on the long-term production of dairy 
cattle. Schmidt e¢ al. (14), in an interim. report of their study on the feeding of 
NaF to dairy cattle on pasture, noted no effect on milk production. 
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The principal objective of these studies was to determine the levels of fluo- 
rine fed as the soluble sodium salt which would reduce milk production. 


EXPERIMENTAL PROCEDURE 


Bred two-year-old Holstein heifers were assigned to six lots as follows: I— 
Basal dairy ration; I1—Basal + 20 p.p.m. fluorine as NaF; I11—Basal + 30 
p.p.m. fluorine as Nak; [V—Basal + 40 p.p.m. fluorine as NaF; V—Basal + 
50 p.p.m. fluorine as NaF; VI—Basal + 50 p.p.m. fluorine as NaF + 200 gm. 
CaCOs per day. 

The basis of this allotment, and the general husbandry practices employed, 
have been described (9,15). The fluorine was administered as a solution poured 
over the grain ration once daily for the first year, and twice daily thereafter. 

The pounds of milk produced were recorded daily and totaled monthly. But- 
terfat was determined once a month by the Babcock method and the pounds of fat 
produced were caleulated. A record of the number of days in production was 
maintained for each cow. 

Fluorine supplementation was begun February 7, 1951, and continued until 
the fall of 1956, when the sixth lactation was beginning. From rib biopsy data 
(15), it appeared that there was a fluctuation in fluorine content of the skeleton, 
which was correlated with the stage of lactation. Because of this, an attempt 
was made to keep the number of cows slaughtered at different stages of lactation 
equally divided among lots. Some cattle were slaughtered on each of three differ- 
ent dates over a 4-mo. period. The average number of days on experiment was 
2,050. 

The effects of feeding fluorine, in the form of NaF, upon the milk production 
of dairy cows are shown by the data (compiled in Table 1). Records for the first 
lactation are partial, as the cows calved from December, 1950, to April, 1951, but 
fluorine supplementation for all cattle was begun on February 7, 1951. 


RESULTS 


Inspection of the data (Table 1) reveals little if any adverse effects upon the 
milk production as the result of feeding NaF to young dairy cows. Further, the 
data indicate that following a latent period of two or more years, and depending 
upon the level of fluorine fed, milk production of certain cows was severely cur- 
tailed. Concurrent with the anorexia, weight loss, and lameness previously re- 
ported (15), Cow 19 (Lot V, 50 p.p.m.), early in her third lactation, experienced 
a sharp reduction in milk production and upon contracting acute mastitis en- 
tirely dropped out of production. Cow 17 (Lot V, 50 p.p.m.) experienced similar 
difficulties in her fourth lactation. It is significant that these cows recovered 
after a prolonged rest period, and retained their ability to lactate at a normal 
rate. However, at the beginning of her sixth lactation, Cow 17’s milk production 
dropped from 70 to 10 lb. in one day. She was subsequently placed in an out- 
door lot on a blue grass turf for 2 wk., where she slowly regained produc- 
tion, appetite, and normal gait. 
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Cows 13, 16, 22, and 24 exhibited some physiological effects of fluorine dur- 
ing the fifth and sixth lactations (15). However, their milk production during 
these periods was not depressed. 

This suggests that 40 to 50 p.p.m. fluorine, fed as Naf for 514 yr., was suf- 
ficiently toxie to produce some fluorotic symptoms, but it did not consistently 
produce an effect on the milk-producing capacity of these well-fed dairy cows. 

The data presented (Table 1) have been summarized to present the total milk, 
butterfat, and days milked per cow during the experimental period (Table 2). 
It is apparent that the feeding of as much 50 p.p.m. fluorine as NaF did not 
adversely affect the total pounds of milk or butterfat produced during the 
514-yr. period ; nor was the total number of days in lactation per cow markedly 


TABLE 2 


Summary of effect of fluorine fed as NaF on the total milk, fat, 
and days milked per cow for five and one-half years 


Lot and treatment Av. milk“ Av. fat* Av. days* 
I — Control 41,460 1,565 1,444 
Il —20 p.p.m. F 42,813 1,489 1,562 
III — 30 p.p.m. F 49,261 1,650 1,580 
IV —40 p.p.m. F 48,858 1,539 1,517 
V—50 p.p.m. F 50,862 1,699 1,499 
VI—50 p.p.m. F 58,425 1,899 1,638 


+ CaCOzg 


* Does not include data on Cows 1, 9, 18, and 21, which died during the experiment. 


different between the lots fed the various levels of fluorine. These data do not 
fully support an earlier progress report by Miller (6); namely, that 50 p.p.m. 
of fluorine fed as NaF would reduce both days in lactation and total milk pro- 
duced. The excellent recovery, and subsequent return to lactation, of Cows 17 
and 19 were responsible for the differences noted between this and the previous 
report. 

The absence of any effect on milk production in the third cow in Lot V (No. 
20) can be explained by the lower intake, on an mg. F/kg body weight basis, as 
compared to the other two cows which received 50 p.p.m. fluorine. 

Because of the relationship and importance of both the time element and the 
ingestion level of fluorine in the development of fluorosis, summary data on the 
mg. F ingested/kg body weight are presented (Table 3). 

Comparison of these data with the symptomatology described above, shuws 
that when dairy cattle were subjected to sustained ingestion levels of 1.5, and 
peak levels of from 1.7 to 1.8 mg. F/kg of body weight, a fluorine toxicosis re- 
sulted in certain cows, which was characterized by sharp and prolonged lapses 
in milk production. These cattle were first exposed as two-year-olds, and con- 
tinuously thereafter for over 5 yr. Levels of fluorine somewhat lower than this 
resulted in some evidence of toxicity, but were without effect on milk produe- 
tion (15). 

The onset of the critical period in all cases followed a few weeks at the peak 
ingestion levels indicated above. Anorexia specifically directed toward NaF-con- 
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taining feeds reduced the feed consumed, and consequently the fluorine intake 
was reduced to tolerated, and less toxic, levels. Likewise, the latter half of the 
lactation period and the dry period permitted some degree of recovery from 
the peak ingestion periods and would, therefore, extend the time-interval neces- 
sary to produce fluorosis. 

These data suggest that under good nutritional and husbandry practices 
fluorine levels as high as 50 p.p.m., fed in the form of Nak’, caused no direet in- 
terference with milk secretion. They also suggest that a critical or upper limit 


TABLE 3 


Fluorine ingestion (mg. F/kg of body weight) 


Added F intake — by year (mg/kg body weight ) 


Cow 
Lot No. 1 Peak Av. 2 Peak Av. 3 Peak Av. 4Peak Av. 5Peak Av. 
I Control 


Il 
20 ppm. F 5 0.64 0.54 0.65 0.51 0.67 0.55 0.64 0.53 0.64 0.48 
6 0.69 0.56 0.64 0.52 0.60 0.50 0.72 0.52 0.59 0.50 
7 0.77 0.56 0.63 0.55 0.66 0.54 0.70 0.59 0.47 0.40 
8 0.82 0.59 0.72 0.61 0.65 0.53 0.64 0.55 0.61 0.52 

Ill 
30 ppm F 9 0.97 0.86 1.08 0.89 1.03 0.90 1.03 0.72 — — 
10 0.95 0.81 1.05 0.82 0,92 0.81 0.91 0.76 0.85 0.63 
11 1.03 0.88 1.14 0.91 1.06 0.91 1.13 0.89 1.05 0.81 
12 0.99 0.84 iii 0.86 0.95 0.80 0.92 0.77 0.89 0.77 

IV 
40 p.p.m. F 13 1.37 1.23 1.59 1.26 1.42 1.13 1.41 1.15 1.32 1.13 
14 1.20 432 1.19 1.10 1.09 0.96 1.14 0.99 1.10 0.88 
15 1.32 1.09 1.32 1.13 1.27 1.09 1.26 1.02 1.26 0.98 
16 1.24 1.00 1.19 1.10 1.10 0.94 1.19 1.00 1.30 0.96 


50 ppm. F 17 164 147 #185 160 190 144 182 156 179 1.53 
19 1.70 151 181 157 4176 144 #®+147 2122 191 1.54 
20 1385 1.22 148 +4120 145 4120 162 129 156 1.29 

VI 

50 ppm. F 21 1.78 144 41.75 147 153 1.37 sige 

+ CaCO3 22 #147 1.27 421.71 «#2144 «#2152 «+140 169 «#2141 158 1 
23 169 #150 1.70 164 166 142 163 133 150 1.29 
24 #+1.71 «2130 2168 144 «+164 «144 «241.70 1.29 153 1.35 


of fluorine intake was reached at approximately 1.7 mg. F per kg. of body weight. 
The stress of early lactation, with its inherent elevation of feed intake, caused 
certain cows to reach this level of fluorine ingestion, which, if long sustained, 
resulted in an effect on appetite and excessive weight loss. With curtailed feed 
consumption, lactating animals were forced eventually to a lowered level of milk 
production. These results suggest that the effect of fluorine fed as NaF on milk 
production is a secondary one, closely correlated with curtailed feed intake, or 
starvation phenomena. 

The addition of calcium carbonate to the ration of the cows in Lot VI seemed 
to reduce the toxicity of 50 p.p.m. of added fluorine about 10 p.p.m. These cows 
in Lot VI were consistently regular in reproduction and milk production, with 
no indication of any adverse effect on milk or butterfat production. 
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SUMMARY 


A study of the tolerance of lactating cows to added dietary increments of a 
soluble fluoride (NaF) over a 514-yr. period has been made. The results indicate 
that under adequate nutritional and husbandry conditions, levels of 50 p.p.m. of 
fluorine fed as NaF produced no direct deleterious effect upon milk secretion. 
Sustained fluorine ingestion, with average intake levels of 1.5, and peak intakes 
of 1.7 or more, mg. of F/kg body weight, led to a reduction of milk and butterfat 
production in certain cows, as the result of anorexia toward NaF-containing 
feed, which was accompanied by excessive weight loss and stiffness in the legs. 
These results indicate further that the effect of fluorine fed in the form of NaF 
on milk production was a secondary effect conditioned by a curtailed feed intake. 
The cows in this study tolerated 30 p.p.m. fluorine in their ration, whereas 40 
p.p.m. was apparently near the marginal zone of tolerance and 50 p.p.m. in the 
ration resulted in the development of fluorine toxicosis. The addition of calcium 
reduced the toxicity of the added NaF. 

A latent period of from 2 to 5 yr. elapsed between the time the fluorine 
effects were first noticed on the incisor teeth and the development of other physi- 
ologice effects, including the inhibition of milk production. Thus, these studies 
contribute further evidence to show that the development of fluorine toxicosis is 
a funetion of the duration of exposure (time), as well as of level of ingestion. 
Prolonged dry periods allowed sufficient recovery from debilitating fluorosis for 
subsequent normal lactation and milk production. 
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TECHNICAL NOTES 


SINGLE VERSUS DUPLICATE DETERMINATIONS FOR THE 
ESTIMATION OF VITAMIN A AND TOCOPHEROL 
IN CALF LIVERS’ 


In ealf nutrition studies, in which the objec- 
tive is to determine the effect of different treat- 
ments, e.g., on the concentration of vitamin A 
or tocopherol of the liver, the error variability 
used in statistical tests of significance consists 
of two general sources: differences in the liver 
concentrations between calves on the same treat- 
ment, calf variability, and differences within the 
liver of a single calf, such as those due to 
between-samples from the same liver, between- 
duplicate determinations from a single sample, 
ete., measurement variability. If the first source 
of variability is relatively large in comparison 
with the second, little reduction in the error 
variability is accomplished by increasing the 
number of samples for a particular liver, or the 
number of determinations per sample. Data 
from eight randomized-block experiments, con- 
ducted during 1952-56, in which calves were fed 
fixed levels of vitamin A and/or its precursor, 
carotene, and/or tocopherol for periods ranging 
from + to 16 wk., were used to ascertain the 
effect on the error variability of using the first 
duplicate determination for vitamin A or to- 
copherol concentration, as contrasted to using 
the average of the first and second duplicates. 

The liver from each calf, obtained at the 
termination of each calf’s experimental period, 
was trimmed of large arteries, veins, and ex- 
ternal fat, and macerated in a Hobart food- 
chopper. Representative samples were taken 
and held at 0° F. for subsequent analyses. Vita- 
min A was determined in duplicate from a sin- 
gle sample by the Davies Procedure and/or by 
a modification of the Gallup-Hoefer procedure 
(5). Total tocopherols were also determined by 
a modification (4) of the method of Quaife and 
Harris (8), in which the molecular distillates 


were chromatographed on Floridin (Florex, 
XXS$, 60-90 mesh, Floridin Co., Tallahassee, 


Fla.) to remove interfering compounds (3), 
rather than employing selective hydrogenation 
(8). The duplicate samples, differing in weight, 
were run side by side. Because of differing 
sample weights, bias in the magnitude of the 
difference between duplicate samples was re- 
duced to some extent, for the analyst recorded 

‘This study was supported in part by funds pro- 
vided by the Chas. M. Cox Co.. and the Chas. H. 
Hood Dairy Foundation, Boston, Mass., and the 
Am. Dehydrators Assoe., Kansas City, Kansas. The 
authors are most grateful to A. P. Grifo, Jr., Mrs. 
Mae Miller, and Mrs. Elaine Trantum for technical 
assistance, as well as to R. H. Benson and Patricia 
MacLeod for their helpful suggestions in the prep- 
aration of the manuscript. 


galvanometer deflections for an entire day’s run 
prior to caleulation of the concentrations. 

The data reported herein, which were statis- 
tically analyzed according to procedures as out- 
lined by Cochran and Cix (7) and by Snedecor 
(11), represent unselected duplicate determina- 
tions from a single representative liver sample, 
with the exeeption of determinations which 
had to be repeated due to analytical mistakes. 
Values of the individual determinations for 
vitamin A and tocopherol were each trans- 
formed to their respective logarithms (Base 
10) to eliminate the increase in the error 
variability (calf plus measurement) of these 
criteria, associated with increasing intake of 
either vitamin by the calf as previously dis- 
eussed (9, 10), as well as a similar inerease in 
the measurement variability (difference between 
duplicates) associated with increasing concen- 
tration of either vitamin in the liver sample. 
The logarithmic transformation was chosen be- 
cause the variance of liver vitamin A or tocoph- 
erol concentration by intake groups was essen- 
tially proportional to the mean concentration 
squared; also, the variance of the duplicates was 
essentially proportional to the mean liver vita- 
min A or tocopherol concentration of the sam- 
ple squared. 

The error mean squares (treatments X 
blocks) derived from separate analyses of vari- 
ance for each experiment, using in the first 
case—column four—the value from the first 
duplicate, M.S., and, in the second case—col- 
umn five—the average value of the duplicates, 
M.S.., are given (Table 1). In general, the 
mean squares of the average of the duplicate 
values were slightly lower in magnitude than 
those in which only the first duplicate value was 
used. The ratios of M.S., to M.S.., column six, 
were, with the exception of Experiment LV for 
liver vitamin A and Experiment VII for liver 
tocopherol, greater than 1.00, indicating also 
some reduction in the magnitude of the error. 
However, the f-values of these ratios, column 
seven, using the Pitman-Morgan test for corre- 
lated mean squares (6), indicated that the re- 
ductions in the size of the experimental errors, 
due to using the average of the duplicates, were 
not statistically significant. One exception was 
in the case of Experiment IV, in which use of 
the average of the duplicates increased the size 
of the error significantly. The direct computa- 
tion of error mean squares, using the first dupli- 
eate, and the direct computation of error mean 
squares using the average duplicates, and com- 
paring these by the Pitman-Morgan test, were 
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Effect of using the first duplicate determination and the average of duplicate determinations on the 


Error mean square 


error mean squares of vitamin A and tocopherol concentrations of calf liver 


Using 
value Using Standard 
of first av. of deviation 
dupli- two Ratio of a 
Range cate dupli- of Mean single 
No. of ot only cates mean forthe determi- 
Experiment calves values (M.S.) (M.LS.2) t-value* expt.” nation 


Liver vitamin A (y/100 g.) 


Davies procedure 


(log|y/100 g.\) 


squares 


(M.S./M.S. 


2) 


log [(y/100 g.) 


T 40 6to 622 0.0356 0.0347 1.02 0.683 (25) ° 1.74 0.022(39)° 
II 24 57 to 2,821 0.0333 0.0304 1.10 2.063 (14) 2.72 0.022 (24) 
III 36 14to 4,703 0.0602 0.0592 1.02 0.462 (18) 2.61 0.022 (33) 
IV 48 12 to 8,138 0.0946 0.0981 0.96 2.736* (27) 2.59 0.020 (46) 
Modified Gallup-Hoefer procedure 
IV 48 7to 7,817 0.1006 0.1037 0.97 2.964* (27) 2.58 0.013(46) 
V 9 321 to 77,111 0.0248 0.0241 1.03 0.153 (2) 3.74 0.016(9) 
VI 18 124 to 91,400 0.0301 0.0294 1.02 0.841 (7) 3.66  0.009(18) 
Liver tocopherol (mg/100 g.) (mg/100 g.)(100)]) (log[(mg/100 g.)(100)]) 
III 36 0.155 to 0.549 0.0123 0.0109 1.13 0.615 (20) 1.45 0.067(35) 
V 9 0.405 to 11.356 0.0218 0.0185 1.18 0.600 (2) 2.24 0.047 (9) 
VI 18 0.441 to 14.539 0.0096 0.0056 1.71 1.480 (7) 2.30 0.069(18) 
VII 8 0.187 to 5.532 0.0110 0.0147 0.74 0.713 (2) 2.08 0.057(8) 
VIII 40 0.056 to 0.840 0.0114 0.0107 1.06 0.360 (26) 1.30 0.072(40) 


*Indieates significance at P < 0.05. 


* Pitman-Morgan test for correlated mean squares applied, Cochran (6). 


"Based on average of duplicate determinations. 


* Error degrees of freedom. 


undertaken in contrast to the components-of- 
varianee approach, because duplicates were 
run side by side in contrast to random order. 

Whether the individual calf-liver concentra- 
tion values differed when using the first dupli- 
cate, as compared to using the average of the 
duplicates, was explored by derivation of linear 
regressions of the average of the duplicates, 
minus the first duplicate on the average of the 
duplicates. Separate regressions for each ex- 
periment and across all experiments by proce- 
dures for vitamin A and for tocopherol indi- 
eated only random variability, i.e., neither the 
intercept nor the slope of these regressions 
differed significantly from zero. Over-all means 
for each experiment, based on the average of 
the duplicates, are given (column 8—Table 1). 
Means based on the first duplicate differed from 
means based on the average of the duplicates 
by not more than 0.01; therefore, the values of 
the former are not given. 

These statistics would appear to indicate that 
a single determination of liver vitamin A or 
tocopherol concentration is sufficient in calf nu- 
trition studies, in which the determination of 
treatment differences is the main consideration. 
These statistics, however, might not apply to 
experiments in which monozygotic twins are 
being used. For example, Boyne and Greig (2) 


have recently shown, using hematological data, 
that variability associated with twin calves is 
considerably less of the total variability than is 
the case when calves other than monozygotic 
twins are used. Thus, considerably greater re- 
duction in the error variability, as a result of 
using the average of duplicates, in contrast to 
using a single determination, would be expected 
in monozygotic twins than in nonmonozygotic 
calves. Another consideration is the laboratory 
control over the measurement portion of the 
error. , Single determinations would not allow 
control over the measurement portion of the 
error. In the interest of laboratory control, it 
would be good practice, as in the determination 
ot liver tocopherol concentration which involves 
several steps, to include one or more sets of 
duplicates (preferably at random) and compare 
the difference between the duplicates with a 
previously established control limit, usually 
three times the estimate of the standard devia- 
uon of a single determination, times the square 
root of two, 3s\/ Z, (1). 

Estimates of the standard deviation of a sin- 
gle determination were derived for control pur- 
poses (column 9, Table 1), by analysis-of-vari- 
ance (variation within livers from the same 
calf) procedures. With the exception of the 
modified Gallup-Hoefer method for vitamin A, 
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the variances thus obtained were homogenous, 
as indicated by Bartlett’s test of homogeneity of 
varianee (//). In the case of the Gallup-Hoefer 
procedure, the variances were suspected of not 
being homogenous, P < 0.10 > 0.05. Average 
standard deviations of a single determination, 
weighted on the basis of degrees of freedom 
used in the estimate (numbers in parentheses, 
column 9, Table 1), were for the Davies pro- 
cedure for the estimation of liver vitamin A, 
0.021 in log (y/100 g.), for the modified Gallup- 
Hoefer procedure for vitamin A, 0.012 in log 
(y/100 g.), and for tocopherol, 0.067 in log 
{(mg/100 g.)(100)]. Multiplying these aver- 
age estimates of s by 3\/2, the \/2 being 
used since the estimate is based on two obser- 
vations (1), the analyst would reject a run, or 
sample, in which the difference between dupli- 
cates was greater than 0.089 log (y/100 g.) for 
the Davies vitamin A procedure, 0.051 log 
(y/100 g.) for the modified Gallup-Hoefer pro- 
cedure for vitamin A, and 0.284 log [ (ing/100 
g.) (100) ] for tocopherol. 

A graphie method of control has been pro- 
posed by Bennett and Franklin (/) (Figure 
10.9 of their text). By using 2-phase, 3-cycle 
log graph paper, control charts can be con- 
structed so as to eliminate the necessity of the 
logarithmie transformation. An example of 
this is given (Figure 1 of this paper) for the 
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Fig. 1. Control chart for accepting or rejeet- 


ing duplicate analyses, in the estimation of liver 
vitamin A by the Davies procedure (see text of 
paper for description of its use). 


Davies procedure for liver vitamin A. When 
the concentration of the first duplicate is 
plotted against the concentration of the second 
duplicate, the point of intersection of the two 
perpendicular lines representing these plots, to 
be acceptable, must fall within the broken 
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(---) lines. Rejection of duplicates indicates 
laboratory variation of an unexpected magni- 
tude. Careful evaluation of analytical pro- 
cedures for that particular run, as well as pos- 
sibly running all samples in duplicate for the 
next several runs, would be advisable. Once 
the cause of variation is removed, returning to 
the previous procedure, of including only one 
set of duplicates in each run, would seem 
feasible. 

Martua W. Dicks 

J. E. Rousseau, IR. 

H. D. Eaton 

R. TeEICHMAN 

Storrs (Conn.) Agricultural 

Experiment Station 


AND 


H. L. Lucas, Jr. 
North Carolina State College, 
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TECHNiCAL NOTES 


COLORIMETRIC DETERMINATION OF CITRATE IN MILK BY 
BABAD AND SHTRIKMAN 


One of the common methods employed for 
the determination of citrate in milk involves 
its oxidation by potassium permanganate to 
acetone dicarboxylic acid which, in turn, in 
the presence of bromine, is converted to penta- 
bromacetone and estimated gravimetrically 
(2). However, Babad and Shtrikman (1) have 
developed a colorimetric method, modified for 
the citrate determination in milk and other 
dairy products, based on the method employed 
for blood by Saffran and Denstedt (4). They 
contend that this method is more satisfactory 
than the gravimetric method; it is more rapid 
and accurate, because the pentabromacetone is 
volatile when wet and often is obtained as an 
oil, rather than in a crystalline form. In their 
method, a final concentration of 5% (v/v) 
trichloracetic acid is used for the precipitation 
of proteins and the reaction mixture is allowed 
to stand for 2 hr. before filtration. An aliquot 
of 0.2 ml. of the filtrate containing citrate is 
heated with 7 ml. of dry acetic anhydride at 60° 
C. for 10 min.; then, 1 ml. of pyridine is added 
and the solution is heated for an additional 
period of 40 min. The permanent yellow color 
leveloped is estimated colorimetrically at 420 
my. 

In employing this procedure in our labora- 
tory, we observed that whereas the gravimetric 
method gave consistent results, both with pure 


TABLE 1 


A typical comparison of the colorimetric and 
gravimetric methods for citrate 


Colorimetrie¢ 
Gravimetric Colorimetric Gravimetrie method 


method method method (modified ) 
(meq/l)—- 
24.07 27.04 27.77 28.11 


24.45 27.12 27.92 28.08 


citrie acid and milk, the colorimetric method 
gave high results for milk (Table 1). Row- 
land (3) has shown that, unlike in blood, a 
final concentration of 12% trichloracetie acid 
is necessary for complete precipitation of pro- 
teins from milk. Therefore, we increased the 
final concentration of trichloracetic acid in the 
colorimetric citrate analysis to 12%, and com- 
pared this modified procedure with the gravi- 
metric method. These results indicate satis- 
factory agreement between the two methods 
and suggest that the high results obtained by 
the unmodified procedure of Babad and Shtrik- 
man were due to incomplete precipitation of 
proteins. It was also observed that the use 
of rubber stoppers for the test tubes was 
unsatisfactory. 

On the basis of these observations, the fol- 
lowing modifications in their method are sug- 
gested: (a) a final concentration of 12% tri- 
chloracetic acid to precipitate the proteins 
before filtration, and (b) glass-stoppered test 
tubes for color development. 


G. K. Murtruy’ 

R. McL. Wuitney 
Department of Food Technology 
University of Illinois, Urbana 


* Present address: Robert A. Taft Sanitary En- 
gineering Center, Cincinnati, Ohio. 
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MODIFICATIONS OF SAMPLING PROCEDURES FOR DAIRY HERD 
IMPROVEMENT ASSOCIATION SUPERVISORS ' 


The work of the D.H.I.A. supervisor, in 
compiling and processing data for the farmer, 
is ‘aborious and tedious. The use of automatic 


* Authorized for publication on May 15, 1957, as 
paper No. 2150 in the Journal Series of the Agri- 
cultural Experiment Station. 


computers relieves the supervisor of much 
routine bookkeeping. 

The purpose of this Note is to report the 
results of attempts to reduce the time involved 
in conventional sampling procedures, by re- 
moving a proportionate sample of milk from 
the milk pail and placing it in the milk-test 
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bottle at each milking. Two comparative stud- 
ies were made. In each study, the control 
tests were made by two D.H.1.A. supervisors, 
each of whom had more than 20 years of ex- 
perience. In both studies, the samples taken 
by the modified procedures were delivered to 
the Dairy Science Department, where they 
were tested. 

The first study, which included 853 com- 
parative tests, consisted of removing from the 
thoroughly mixed milk in the pail, after the 
evening milking, 8.8 ml. of milk with an 8.8- 
ml. pipette and introducing it into a test 
bottle. The same amount was removed from 
the morning milk and added to the same test 
bottle used for the previous evening’s sample. 
The second study, which ineluded 621 com- 
parisons, was similar to the first, but made 
use of the Cornwall Leur-Lok syringe with 
metal holder, plunger, spring-washer, and ex- 
tension. This semi-automatic syringe is grad- 
uated to a total of 10 ml. in 0.5-ml. increments 
and was adjusted in the laboratory to deliver 
8.8 ml. of milk. During the night and morning 
milkings, the milk was removed with the 
syringe and delivered into the test bottle. 
Approximately equal numbers of samples were 
submitted by each of the two D.H.I.A. super- 
visors involved in both studies. 

statistical analysis 
procedure, in comparison with the routine 
tests made on the farms. Statistical data for 
each sampling method is given below: 


was made of each 


Method 2 


(S.8-ml. syringe) 


Method 1 


(8.8-ml. pipette) 


N 853 621 

xX 4.40 4.40 

Y 4.39 4.45 

r 0.9925 0.9905 
SY -X 0.092 0.109 


Where 
N = number of comparisons 
X = Average of Dairy Herd Improve- 
ment Association Supervisors’ con- 
trol tests 
Y = Average tests of modified sampling 
procedures 
= Coefficient of correlation 


II 


Standard error of estimate of Y 
based on X, including average dis- 
crepancy. 


Thus, if the conventional test is 4.0%, the 
test obtained by experimental method No. 1 
at the 95% confidence limit would be between 
3.82 and 4.18%. In experimental method No. 
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2, a 4.0% test at the 95% contidence limit 
would be between 3.79 and 4.21. The average 
deviation for Method 1 was + 0.079 and for 
Method 2 was + 0.089. These average devia- 
tions agree with those expected from standard 
errors of estimate from these correlations. 

The data revealed further that in the com- 
parison of Method 1 with the normal pro- 
cedure, 86.6% of the tests fell within 0.1% 
of each other; whereas, in Method 2, 81.3% 
of the results were in a similar range. In 
Method 1, 97.6% of the results checked within 
0.2% and in Method 2, 96.3% of the results 
were in this category. 

These sampling procedures produce results 
which are accurate enough for practical pur- 
poses, but a question may arise concerning their 
use on farms, where the interval between milking 
is varied enough to make a considerable differ- 
ence in the quantity of milk produced and the 
fat test. Roadhouse and Henderson (2) pub- 
lished data covering ten days of milking at 
12-hr. intervals, in which the minimum and 
maximum production per cow was 13.0 and 
16.6 lb., respectively, or a maximum variation 
of 2° lb. during the period. During a 14- 
and 10-hr. interval milking experiment, the 
minimum and maximum production per cow 
was 11.3 and 19.3 lb., respectively, or a mavxi- 
mum variation of 8.0 lb. during the five-day 
experiment. They also showed the fat tests 
varied a maximum of 0.28% on equal inter- 
vals and 0.13% on 14- and 10-hr. intervals. 
Others (/, 3) have suggested variations in 
quantity and fat test where the interval be- 
tween milking varies widely. Obviously, the 
use of an 38.S-ml. pipette or syringe precludes 
the use of aliquot sampling. Nearly all the 
herds in this study were being milked at ap- 
proximately 12-hr. intervals. 

It is felt that the sampling procedures 
studied herein might be employed conveniently 
by D.H.I.A. supervisors, and also by the 
farmer using the owner-sampler program for 
dairy herd improvement, providing the inter- 
val between milking is approximately 12 hr. 
Less milk would be used, the chance of losing 
samples due to souring or churning would be 
lessened, and the added work of mixing and 
pipetting them would also be decreased. 
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SYMPOSIUM 


LEGAL AND REGULATORY ASPECTS OF DAIRY 
PRODUCTS MANUFACTURE 


This symposium was held at the 52nd An- 
nual Meeting of the American Dairy Science 
Association at Oklahoma State University, 
Stillwater. 

The breadth, depth, and international scope 
of the discussion of the legal and regulatory 
aspects of dairy products manufacture was a 
timely part of the program. Problems were 
discussed that affect nations concerned in de- 
veloping foreign trade for either imports or 
exports of dairy products. The speakers are 


commended for their fruitful efforts and the 
program committee for its vision in planning 
this symposium. 

Consideration should be given to sponsoring 
by the Association of more symposia on spe- 
cialized subjects. They need not, necessarily, 
be held at the time of the annual meeting but 
at such places and times where it might be 
most convenient, timely, and pleasant. This is 
an activity of the Association that should be 
considered for further expansion. Editor. 


FEDERAL MILK ORDERS AND THEIR EFFECT ON 
MILK PROCUREMENT 


J. P. MASON 
Division of Economics, National Milk Producers Federation, Washington, D.C. 


Federal orders affect milk procurement to the 
extent that supplies for individual markets are 
responsive to changes in relative prices paid 
producers, as determined on the basis of a use 
classification. This classification and the pooling 
provisions are the backbone of federal milk or- 
ders, and they are designed to fit the market 
structure. 

Since federal orders regulate milk prices on 
the basis of the individual marketing area, a 
certain amount of conflict of interest is un- 
avoidable between regulated markets, and be- 
tween regulated and unregulated handlers. 
There is also a divergence of interests between 
groups of producers who regularly supply a 
market and those who are potential sources of 
supply. The latter is true with or without fed- 
eral orders, wherever dairy farmers are striving 
to improve incomes by reaching out for better 
markets. 

Other than in the response of milk supplies 
to price, federal orders are not designed to af- 
fect the procurement of milk. They are often 
cited as the cause of difficulties in marketing, 
which would not be eliminated by cancelling the 
orders. 

A few marketing situations which are dealt 
with in federal orders, however, may affect the 
procurement of milk—pool plant requirements, 
the allocation of milk, compensatory payments, 
base-rating plans, the Class I »rice level, and 
the excess price level. 


Pool Plant Requirements 


Federal orders may provide for individual 
handler pools or for market-wide pools. The 
latter are the more numerous, and necessarily 
require a definition of the market supply, or of 
pool plant requirements. Under what cireum- 
stances should a given supply of milk be ab- 
sorbed in a pool? Under what conditions should 
such milk enter the market, if it is not pooled? 
These decisions must be reached by the Depart- 
ment of Agriculture, and they may affect pro- 
eurement for individual milk plants. They may 
influence the decision of a milk plant in deciding 
whether or not to seek outlets in a federal order 
market. 


Pool plant requirements have been subject to 
criticism—on the one hand, for not allowing 
pool participation to plants which ship small 
amounts of milk into an order market; on the 
other hand, for allowing pool participation on a 
too liberal basis. 

It is important to remember that milk pools 
are established by federal orders. Without the 
orders, there would be few market-wide pools. 
To the extent that market-wide pools exist in 
nonregulated markets, participation in them is 
highly restricted by their nature. 

Some plants seek regulation and pool partici- 
pation; others avoid it. Potential suppliers 
often refuse to deliver milk to a regulated 
handler, if it means full. regulation for them 
while their competitors outside the marketing 
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area are not regulated. In other cases, supple- 
mental supplies may be available to one of sev- 
eral markets, depending upon the prices of- 
fered. Health department permits can not be 
relied upon to determine a milk plant’s affinity 
to a market, since sanitary inspection practices, 
too, have changed with the newer trends in the 
industry. Thus, it would be unreasonable to 
pool milk on any basis other than performance. 

Pool participation is normally associated with 
full regulation. The allocation provisions and 
compensatory payments serve partially to regu- 
late supplemental suppliers, allowing free entry 
without total regulation. 

The reasonableness of the pool plant require- 
ments is a matter of careful judgment, in light 
of operating experience. These requirements 
are subject to change with the needs of the 
market, but will be necessary as long as the in- 
dividual marketing area approach to milk regu- 
lation is maintained. 


Allocation of Milk 


If a regulated handler receives milk both from 
pool sources and from nonpool sources, some 
sort of allocation procedure is necessary. With- 
out allocation provisions, it would be impossible 
to properly classify and price the milk received 
from producers. Milk may be allocated in any 
one of a number of ways. In most federal or- 
ders, producer milk is allocated first to the 
higher-priced use classifications, and other 
source milk to the lower-priced use classifica- 
tions. Suppliers of supplemental milk often 
complain that this system discriminates against 
them. 

In practice, regulated handlers purchase milk 
supplies from producers. When the supply is 
insufficient, they purchase additional quanti- 
ties from other sources. In the purchase of 
supplemental supplies, the price is arrived at 
competitively, without regard to the use made of 
the milk by the purchasing handler. Conse- 
quently, the allocation of such milk does not 
affect the price paid to the supplier. 

Since federal orders are designed to price 
milk to producers who furnish the regular sup- 
ply, it would seem logical that the producer 
milk should have the advantage of the higher- 
priced use classification, to the extent that it 
is available. 

If there is a sufficient supply of milk from 
producers, a handler has no oceasion to seek 
other supplies, and there is no problem. If the 
market is short of milk and additional supplies 
are needed for Class I purposes, then the allo- 
cation of supplemental milk would be at the 
Class I use. Producers are paid only for the 
milk they deliver. Furthermore, no handler is 
obligated to purchase milk from producers. It 
can all come from beyond the regular supply 
and thus receive the Class I allocation. Com- 
petitively, however, producer milk normally is 
the least expensive. 
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Tf all regulated handlers are treated the same, 
and if they have equal opportunity to procure 
milk from regular producers or from outside 
sources, there can be no claim of diserimination. 

Handlers sometimes make the point that, al- 
though they may agree with this position, it 
cannot be justified during months when a short- 
age condition exists during part of the month 
and a surplus condition during another part of 
the month, resulting in an inflated allocation of 
producer milk to the Class I utilization. The 
effects of the allocation provisions cannot be 
disputed under these circumstances, but the pro- 
visions are not inequitable. Any gains to pro- 
ducers that may result from the higher utiliza- 
tion can be considered in establishing the Class 
I price, or in the determination of resale price 
schedules. 


Compensatory Payments 


Compensatory payments are sometimes re- 
ferred to as roadblocks to sales in a regulated 
market. But if a marketing area is to be regu- 
lated, it is fundamental that all milk entering 
the market either conform to the regulation, or 
be specifically exempt. There must be safe- 
guards in the exerption, to maintain the classi- 
fied price structure and to assure regulated 
handlers that their marketing area competitors 
do not have the advantage of lower-cost milk 
supplies. 

If supplemental milk were allowed to enter a 
market without regulation, the classified price 
structure would fall. Any price received in ex- 
cess of the value of milk for manufacturing 
purposes may induce an outside plant to ship 
into a regulated market. But if handlers in a 
regulated market were permitted to buy milk 
for Class I use, at manufacturing milk prices 
from unregulated sources, it would be just as 
logical to permit them to use the excess milk 
already existing in the market. If this were per- 
mitted, outside shippers would lose outlets, and 
fluid milk producers would soon find that they 
were selling all of their milk at the manufactur- 
ing milk price. 

The alternative course would be to regulate 
any handler who shipped a pound of milk into 
an order market. But supplv plants would not 
subject themselves to full regulation while their 
competitors did not. Such an approach could 
only serve to deprive suppliers of the supple- 
mental milk of outlets, and limit the sources of 
supplies for needed milk in a regulated market. 


As the orders are administered, compensatory 
payments are not applied between regulated 
markets, since each market employs use classifi- 
cation. Compensatory payments applied to 
milk from unregulated sources are the minimum 
necessary to assure handlers that their competi- 
tors do not have the advantage of lower-cost 
supplies for Class I uses. 
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extent that supplies for individual markets are 
responsive to changes in relative prices paid 
producers, as determined on the basis of a use 
classification. This classification and the pooling 
provisions are the backbone of federal milk or- 
ders, and they are designed to fit the market 
structure. 

Since federal orders regulate milk prices on 
the basis of the individual marketing area, a 
certain amount of conflict of interest is un- 
avoidable between regulated markets, and be- 
tween regulated and unregulated handlers. 
There is also a divergence of interests between 
groups of producers who regularly supply a 
market and those who are potential sources of 
supply. The latter is true with or without fed- 
eral orders, wherever dairy farmers are striving 
to improve incomes by reaching out for better 
markets. 

Other than in the response of milk supplies 
to price, federal orders are not designed to af- 
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cited as the cause of difficulties in marketing, 
which would not be eliminated by cancelling the 
orders. 
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with in federal orders, however, may affect the 
procurement of milk—pool plant requirements, 
the allocation of milk, compensatory payments, 
base-rating plans, the Class I price level, and 
the excess price level. 


Pool Plant Requirements 


Federal orders may provide for individual 
handler pools or for market-wide pools. The 
latter are the more numerous, and necessarily 
require a definition of the market supply, or of 
pool plant requirements. Under what cireum- 
stances should a given supply of milk be ab- 
sorbed in a pool? Under what conditions should 
such milk enter the market, if it is not pooled? 
These decisions must be reached by the Depart- 
ment of Agriculture, and they may affect pro- 
eurement for individual milk plants. They may 
influence the decision of a milk plant in deciding 
whether or not to seek outlets in a federal order 
market. 

Pool plant requirements have been subject to 
criticism—on the one hand, for not allowing 
pool participation to plants which ship small 
amounts of milk into an order market; on the 
other hand, for allowing pool participation on a 
too liberal basis. 

It is important to remember that milk pools 
are established by federal orders. Without the 
orders, there would be few market-wide pools. 
To the extent that market-wide pools exist in 
nonregulated markets, participation in them is 
highly restricted by their nature. 

Some plants seek regulation and pool partici- 
pation; others avoid it. Potential suppliers 
often refuse to deliver milk to a regulated 
handler, if it means full. regulation for them 
while their competitors outside the marketing 
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area are not regulated. In other cases, supple- 
mental supplies may be available to one of sev- 
eral markets, depending upon the prices of- 
fered. Health department permits can not be 
relied upon to determine a milk plant’s affinity 
to a market, since sanitary inspection practices, 
too, have changed with the newer trends in the 
industry. Thus, it would be unreasonable to 
pool milk on any basis other than performance. 

Pool participation is normally associated with 
full regulation. The allocation provisions and 
compensatory payments serve partially to regu- 
late supplemental suppliers, allowing free entry 
without total regulation. 

The reasonableness of the pool plant require- 
ments is a matter of careful judgment, in light 
of operating experience. These requirements 
are subject to change with the needs of the 
market, but will be necessary as long as the in- 
dividual marketing area approach to milk regu- 
lation is maintained. 


Allocation of Milk 


If a regulated handler receives milk both from 
pool sources and from nonpool sources, some 
sort of allocation procedure is necessary. With- 
out allocation provisions, it would be impossible 
to properly classify and price the milk received 
from producers. Milk may be allocated in any 
one of a number of ways. In most federal or- 
ders, producer milk is allocated first to the 
higher-priced use classifications, and other 
source milk to the lower-priced use classifica- 
tions. Suppliers of supplemental milk often 
complain that this system discriminates against 
them. 

In practice, regulated handlers purchase milk 
supplies from producers. When the supply is 
insufficient, they purchase additional quanti- 
ties from other sources. In the purchase of 
supplemental supplies, the price is arrived at 
competitively, without regard to the use made of 
the milk by the purchasing handler. Conse- 
quently, the allocation of such milk does not 
affect the price paid to the supplier. 

Since federal orders are designed to price 
milk to producers who furnish the regular sup- 
ply, it would seem logical that the producer 
milk should have the advantage of the higher- 
priced use classification, to the extent that it 
is available. 

If there is a sufficient supply of milk from 
producers, a handler has no occasion to seek 
other supplies, and there is no problem. If the 
market is short of milk and additional supplies 
are needed for Class I purposes, then the allo- 
eation of supplemental milk would be at the 
Class I use. Producers are paid only for the 
milk they deliver. Furthermore, no handler is 
obligated to purchase milk from producers. It 
ean all come from beyond the regular supply 
and thus receive the Class I allocation. Com- 
petitively, however, producer milk normally is 
the least expensive. 
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Tf all regulated handlers are treated the same, 
and if they have equal opportunity to procure 
milk from regular producers or from outside 
sources, there can be no claim of discrimination. 

Handlers sometimes make the point that, al- 
though they may agree with this position, it 
cannot be justified during months when a short- 
age condition exists during part of the month 
and a surplus condition during another part of 
the month, resulting in an inflated allocation of 
producer milk to the Class I utilization. The 
effects of the allocation provisions cannot be 
disputed under these circumstances, but the pro- 
visions are not inequitable. Any gains to pro- 
ducers that may result from the higher utiliza- 
tion can be considered in establishing the Class 
I price, or in the determination of resale price 
schedules. 


Compensatory Payments 


Compensatory payments are sometimes re- 
ferred to as roadblocks to sales in a regulated 
market. But if a marketing area is to be regu- 
lated, it is fundamental that all milk entering 
the market either conform to the regulation, or 
be specifically exempt. There must be safe- 
guards in the exemption, to maintain the classi- 
fied price structure and to assure regulated 
handlers that their marketing area competitors 
do not have the advantage of lower-cost milk 
supplies. 

If supplemental milk were allowed to enter a 
market without regulation, the classified price 
structure would fall. Any price received in ex- 
cess of the value of milk for manufacturing 
purposes may induce an outside plant to ship 
into a regulated market. But if handlers in a 
regulated market were permitted to buy milk 
for Class I use, at manufacturing milk prices 
from unregulated sources, it would be just as 
logical to permit them to use the excess milk 
already existing in the market. If this were per- 
mitted, outside shippers would lose outlets, and 
fluid milk producers would soon find that they 
were selling all of their milk at the manufactur- 
ing milk price. 

The alternative course would be to regulate 
any handler who shipped a pound of milk into 
an order market. But supply plants would not 
subject themselves to full regulation while their 
competitors did not. Such an approach could 
only serve to deprive suppliers of the supple- 
mental milk of outlets, and limit the sources of 
supplies for needed milk in a regulated market. 

As the orders are administered, compensatory 
payments are not applied between regulated 
markets, since each market employs use classifi- 
cation. Compensatory payments applied to 
milk from unregulated sources are the minimum 
necessary to assure handlers that their competi- 
tors do not have the advantage of lower-cost 
supplies for Class I uses. 
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Base-Rating Plans 


Base-rating plans are in effect in many federal 
order markets. Although base-rating plans are 
often thought of as methods of restricting pro- 
duction, or restricting the entry of new pro- 
ducers, the Department of Agriculture does not 
permit this type of operation. 

Base-rating plans serve the single purpose of 
leveling production. Under federal orders, each 
producer establishes a new base each year 
and, for that reason, any adverse effects that the 
plan may have on the procurement of milk is 
of relatively short duration. 


The Class I Price 


Class I prices established in federal order 
markets are often cited as responsible for arti- 
ficially high uniform prices, and for the erea- 
tion of unnecessary production. We can find no 
statistical evidence to support this claim. 

An examination of milk production, by re- 
gions and by markets, will disclose that the pro- 
duction trends have been remarkably similar 
among the fluid milk markets—whether federally 
regulated or not—and that production in the 
manufacturing milk areas has kept pace with 
that of the fluid milk markets. Furthermore, 
prices paid for Class I milk in federally regu- 
lated markets tend to be somewhat lower than 
those paid in nonfederally regulated markets 
and the prices, for the most part, are lower than 
the cost of available alternative supplies, when 
transportation is considered. 


The Excess Price 


The prices of excess milk in federal order mar- 
kets are sometimes considered by manufacturing 
areas as being too low, thus affording the manu- 
facturer of pool milk a cost advantage over the 
unregulated manufacturing plant. The claim is 
that the pool handler has the advantage of be- 
ing able to offer to producers the market blend 
price—which is higher than that of the unregu- 
lated manufacturing plant—for milk whieh 
costs less than its competitive value. 

It would be difficult to state that the relative 
cost position of regulated and unregulated 
plants was at all times in balance. It does ap- 
pear, however, that the Department of Agri- 
culture has done a reasonably good job in pric- 
ing excess milk. The problem is not simple. 
For one thing, unregulated plants engaged in 
the manufacture of milk products do not pay 
uniform prices. There are wide variations in 
any local area, and the same company will fre- 
quently pay widely varying prices for milk used 
for the same purpose in different localities. 

Overriding the price consideration is the need 
to find an outlet for the excess milk. Standby 
manufacturing facilities by their nature are op- 
erated at a fraction of capacity. In other in- 
stances, milk is transported long distances to 
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manufacturing outlets. Exeess milk, if sold 
through regularly established manufacturing 
facilities, often hits the market at the very time 
of year that such plants are receiving peak sup- 
plies from regular sources. If they are to op- 
erate above capacity, this also affects the oper- 
ating efficiency. In such event, plants tend to 
pay lower prices for extra volume. 

As part of the milk price problem, there is 
also the relationship between the excess price 
and the relative profitableness of manufacturing 
milk as compared to that of the bottled milk 
business. Many producer groups take the posi- 
tion that the excess price should be at that level 
which will permit manufacturing operations to 
break even. 't is argued that a profitable manu- 
facturing operation will stimulate procurement 
tor milk that may not be available when needed 
for fluid purposes. Most manufacturing plants 
under regulation take the view that the opera- 
tion is entitled to a reasonable profit and, unless 
the manufacturing plants accept the milk, mar- 
ket demoralization can result, since the order 
does not require anyone to purchase the milk. 


Summary 


Federal orders cannot reconcile every vari- 
ance between regulated markets, or between reg- 
ulated and unregulated handlers, in the pro- 
eurement of milk. Furthermore, federal order 
regulations are designed in the best interests of 
the market and of the dairy industry nationally. 
They cannot be altered to coincide with the 
needs of individual milk plants. Milk orders 
should be kept as simple as practically possible, 
and maximum freedom of operations should be 
afforded the handler—provided it accomplishes 
the goal of the Marketing Act, in establishing 
minimum prices to producers and in preserving 
the integrity of the use classification and pool- 
ing system. 

Federal orders are designed to affect the pro- 
curement of milk through use classification and 
price. It is not intended that the provisions 
should otherwise afford advantages in procure- 
ment to any group of producers or handlers. 

Producers supplying fluid milk markets have 
largely determined that regulation is necessary. 
If such plans are to be fully effective, it is es- 
sential that all milk entering the market con- 
form to the regulation, or that it be exempt on 
the basis of safeguards which will protect the 
use classification system. 

There have been many criticisms of specific 
provisions of individual orders, but few com- 
plaints of the authority embodied in the Act, or 
of the administration of the entire program. 

No one could argue that errors in judgment 
have not been made in drafting or administering 
federal orders. But they have made a tremen- 
dous contribution toward the establishment of 
orderly marketing conditions in an unorderly 
industry. 
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IMPACT OF FOOD AND DRUG DEFINITIONS AND STANDARDS 
OF IDENTITY ON DAIRY PRODUCTS MANUFACTURE 


K. G. WECKEL 


Department of Dairy and Food Industries, University of Wisconsin, Madison 


The effect of existing federal regulation per- 
taining to foods preferably should be considered 
in the light of historical legal precedent (2). 
The 1906 Act was developed over a period of 25 
years, beginning about 1880. About 103 bills, 
of which 19 were key issues, were submitted 
in various Congresses, terminating in the Hey- 
burn bill enacted in 1906. This bill served as 
the law for over 30 years for several reasons: 
(a) There was need for a uniform law in the 
legal supervision of foods; (b) there was need 
for a law against various forms of adulteration 
and misbranding, for reasons of fair trade and 
for public health, (c) there was need for such 
federal law, in the light of the relatively limited 
supervision over foods in a number of states. 


The ultimate development and adoption of 
the 1906 Act required a long period for a num- 
ber of reasons, among which were the strong 
political movements for protection of states 
rights, and the implication that the philosophy 
ot caveat emptor should still prevail. The pro- 
posal of the 1906 Act had the support of the 
food manufacturing and related industries of the 
times. 

There were three major amendments to the 
1906 Act which were of significance in the 
handling of foods. These dealt principally with 
the definition of food, the labeling of count 
and weight of certain packaged foods, and the 
authorization of standards for canned foods. 

The 1938 Food, Drug and Cosmetic Act had 
as principal objectives the establishment of the 
integrity of foods and the limiting of their 
debasement, cheapening, or economic adultera- 
tion. The 1938 Act differs from the 1906 Act 
in several distinctive points, among which may 
be cited the following: (/) It prohibits traffic 
in foods which may be injurious to health, in 
contrast te the previous provision which pro- 
hibited injurious food only when a poisonous 
substance was added; (2) it specifically pro- 
hibits the addition of poisons to foods, with 
defined exceptions; (3) it specifically requires 
label declaration of the presence of artificial 
coloring, artificial flavoring, and chemicals pres- 
ent in foods, but specifically exempts butter, 
cheese, and ice cream from the requirement on 
artificial coloring; (4) it provides for the pro- 
mulgation of definition and standards of iden- 
tity, and standards of fill of containers for foods, 
with certain exceptions for fresh and dried 
fruits and vegetables. Butter was exempted 
from this provision also, but the Act retains its 
statutory definition and standard enacted in 
1923; (5) it requires that labels for foods for 
which no definition or standards of identity 


have been promulgated bear the common or 
usual name of the food, and if made of two or 
more ingredients, the common or usual name of 
these, excepting spices, flavorings, and colors 
which need not be specifically so-named; (6) it 
requires that labels for foods for specific dietary 
uses inform the purchaser fully of their vitamin, 
mineral, and other dietary properties; (7) the 
Act does not contain the “distinctive name” 
proviso of the 1906 Act, through which mixtures 
or compounds eseaped legal control, (8) it 
specifically prohibits the presence of filthy, 
putrid, or decomposed material, and prohibits 
insanitary conditions whereby the food may or 
night be subjeet to contamination. 


Standards of Identity 


Since the adoption of the Food, Drug and 
Cosmetie Act in 1938, there have been a number 
of developments and actions which have had 
effects on, and which have implications for, 
the dairy industry. The establishment of the 
standards of identity procedure had several ob- 
jectives: the enabling of fair trade of common 
foods, the establishment of integrity, and of 
consumer understanding of foods. It contem- 
plates not only a specification of the ingredi- 
ents that may be used, but also where prac- 
ticable, their quantitative limits. The develop- 
ment of such standards has undoubtedly 
simplified enforeement procedures. It has un- 
questionably delimited competition of whole- 
some with debased foods, and in this respect, 
allowed the consumer to be assured of the whole- 
someness of an intended purchase. The estab- 
lishment of standards of identity has, in some 
instances, been a painful and costly experience 
for both government and industry, requiring 
expenditures of effort sometimes over periods of 
years. Having been established, thus painfully, 
there generally has been great reluctance to 
propose subsequent changes, in the light of new 
technical process developments or new ingredi- 
ent components. It is generally believed that 
the scope and intensity of research and de- 
velopment on new features of standardized food 
products are scanty, in comparison with those 
on nonstandardized foods. A proposed change 
in a standardized food product may involve a 
large developmental expense. Experimental 
marketing of a modified standardized food is 
subject to permit approval of the Food and 
Drug Administration, to which all facts must 
be submitted. 


A suecessful development in the foregoing, 
ultimately must be followed by hearings for 
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amendment of the standard, wherein the pro- 
ponent must reveal in greater part the technical 
experience acquired and defrayed. The question 
ean be raised then whether the establishment 
of standards does not in effect stifle new develop- 
ments in well-established foods. In retrospect, 
one of the earliest standards developed within 
the 1938 Act was for evaporated milk. Although 
a number of experimental modifications have 
been considered, none has been submitted for 
consideration for change of the standard. 

Two developments in this area are of current 
interest: One is in the development and market- 
ing of an evaporated canned milk product, in 
which vegetable fats have been substituted for 
butterfat. (Such a product has been federally 
excluded through a prior Filled Milk Act. At 
present, its manufacture and distribution is 
limited statewise. Within a number of states, 
the protective effect of the federal act is 
greatly diminished when the product is dis- 
tributed.) A second is the recent development 
and marketing of concentrated milks, which have 
many potentialities of form and application. 
The standards for butter were originally pro- 
vided by statute in 1923 and included in the 
1938 Act. Although modification of butter to 
produce a wholesome, nutritious, and less costly 
new product seems technically feasible, appar- 
ently no change, or proposal for change, of 
the standard has been made since the original 
Act. 

The fixity of standards for dairy products 
must be considered in the light of court ap- 
praisal of the 1938 Act. One of the early ex- 
amples of recognition of the restrictions of a 
standard is that of the farina case. There had 
been established through the regular procedure 
of promulgation two standards of identity for 
farina: one, a regular farina, excluding all modi- 
fication except certain vitamins and minerals; 
the other, an enriched farina, requiring specific 
B-group vitamins and iron and, permitting op- 
tionally, vitamin D. The Quaker Oats Company 
was denied the right to market the regular 
farina with added D, not provided for in the 
standard, although it was labeled as regular 
farina enriched with added vitamin D. The 
trial evidence showed that diets of infants were 
deficient in vitamin D. The administration held 
that consumers might be unable to make a 
rational choice of modified forms of the product, 
even though the product was properly labeled. 
The Supreme Court ruled that the 1938 Food 
and Drug Act was not limited to a require- 
ment of truthful or uniform labeling. The court 
proposed that the remedy lies not in labeling 
but rather in the authorization of the adminis- 
tration, to promulgate definitions under which 
integrity of the product can be effectively main- 
tained. It cited further that a common or usual 
name, such as farina, in this case, would be lost 
if permission were granted to modify it at will. 
In effect, the court held that the administration 
had authority to exclude a disclosed nonharmful 
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ingredient. In effect, the addition of a non- 
prescribed agent to a standardized food was 
prohibited, unless the addition resulted in a 
different kind of food, which could be sold 
under its own name. 

It should not be construed that the exist- 
ence of standards per se is without benefit. 
Consider, for example, the problem of dis- 
tinguishing var‘ous types of cheese. Following 
a lengthy hearing in 1947, standards were 
issued for some 36 varieties of cheese, 8 general 
classes of cheese, and 16 categories of process 
cheese and related items. The development of 
these standards has aided in defining composition 
limits, and established what may be considered 
essential in the art and technology of these 
products. In the development of such standards, 
it was necessary, with the cooperation of in- 
dustry, to unravel area or individual concepts 
of product. The prevailing practice in manu- 
facture of certain types of cheese in one area 
may be different from that in another. This 
may be owing to the effect of local state regula- 
tory experience, or prior apprentice training. 

Standards of identity have not yet been estab- 
lished for ice cream. Public hearings lasting 
almost two years were held for such standards, 
beginning five years ago. Principal issues are 
whether the surface-active agents of the poly- 
hydrie alcohol type should be recognized as 
an ingredient, what the standard should be for 
ice milk, and what should be the minimum re- 
quired proportion of butterfat in ice cream. 
Surface-active agents were a major problem 
in the development of bread standards, and be- 
came a subject of newspaper, as well as trade 
press, debate. 

The standard of skimmilk powder was estab- 
lished by statute in 1941, in the definition of 
nonfat dry milk. Modification of this product 
to incorporate new developments probably 
would not be easily achieved, except by Con- 
gressional action. Among possible modifications 
may be cited, alteration of fat and addition of 
emulsifier and vitamin components. 

A funetion of a standard of identity is to 
prevent economic adulteration of food as 
through, lessening the quantities of valuable 
constituents, the addition of cheaper constitu- 
ents, or consumer confusion by multiplicity of 
similar products. The import of such economic 
adulteration has previously been recognized by 
Congress through enactment of the Butter 
Standard Act, the Filled Milk Act, the Oleo- 
margarine Tax Act, and the Filled Cheese Act. 
A standard for oleomargarine was developed 
shortly after the enactment of the 1938 Act. It 
authorized the use of artificial flavor and color- 
ing with appropriate label declaration; the 
Butter Act of 1923 specifically authorized the 
use of added color without label declaration. An 
issue was made that oleomargarine was an imi- 
tation for the natural food, butter. A Cireuit 
Court ruled oleomargarine as having an identity 
of its own, so recognized by the consumer. The 
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status of oleomargarine was subsequently en- 
hanced by the Oleo Act of 1950. In this, oleo- 
margarine was considered a burden on interstate 
commerce, whether in inter- or intra-state move- 
ment. 

Attention might be called, parenthetically, 
to the observation that, whereas salt is con- 
sidered an optional ingredient in the standard 
for butter, salted and unsalted butter are con- 
sidered by the consumer as separate, different, 
and noninterchangeable commodities. 


Aspects of Branding 


Still another aspect of the 1938 Act involves 
the standards of identity, but deals primarily 
with the problem of misbranding. The prior de- 
velopment of a standard of identity for a com- 
modity had been interpreted as precluding, in 
the light of the farina case, the manufacture 
and offering for sale of foods made of the same 
ingredients as provided for in the standard, but 
of different composition. This position was con- 
tested in the celebrated jam case, wherein a 
manufacturer made and offered for sale, prop- 
erly identified as Imitation Jam, a product 
using the same ingredients as provided for in 
the standards for jam, but of different compo- 
sition. The court stated the product, properly 
labeled ‘Imitation,’ did not purport to be a 
true jam and thus did not violate the Act. The 
court held further that the product was legally 
provided for, having been properly labeled, 
and was, in fact, a different product. This de- 
cision has implications for many dairy products, 
since they are subject to convenient modification 
by varying of composition of ingredients cited in 
existing standards. 

The modification of composition of defined 
products is sometimes done in other ways to 
escape provisions of the Act. A product con- 
sisting of 79% butterfat, plus water, sugar, and 
vanilla, and suitable for use in ice cream mix 
has been, and presumably is being, imported 
into the country under a distinctive name-label. 
The modification of composition is used to 
cireumvent import quotas on defined products. 

The 1950 Act relating to the sale and ad- 
vertising of oleomargarine delegates to the Fed- 
eral Trade Commission responsibility for de- 
limiting representation of this product in any 
way whatsoever as a dairy product. Margarine, 
manufactured by firms processing meat prod- 
ucts, is under jurisdiction of the Department 
of Agriculture, through the Packers and Stock- 
yards Act, rather than under the Federal Trade 
Commission, and the effectiveness of the de- 
limiting procedure has been severely questioned ; 
reappraisal is now in suit in Congress. 


Adulteration 


An important part of the 1938 Act deals 
with the aspect or definition of adulteration. 
Virtually every part of the section of the Act 
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dealing with this definition is under current, 
intense scrutiny. Shortly after the enactment of 
this law, the administration instigated proseeu- 
tion of a creamery company, alleging both the 
presence of filth in butter and that it had been 
packed under conditions where it may have 
become contaminated with filth. The decision 
supporting this allegation of adulteration is an 
outstanding example of shift in philosophy for 
responsibility of hazard in a food. Previously, 
the legal attitude of caveat emptor was common, 
but changed in the current Act to the legal con- 
cept that the consumer has every right to as- 
sume that even the chance of hazard is not 
involved in the product. 

One part of the Act identifying an adulter- 
ated food stipulates it is adulterated if it bears 
or contains any poisonous or deleterious sub- 
stanee which may render it injurious to health. 
This has been interpreted administratively to 
mean that if a substance is per se toxie in any 
degree, it is not allowed in a food—unless it 
can be shown to be unavoidably present, as for 
sprays, for which tolerances must be established. 
This interpretation is commonly called the “per 
se” doctrine. In application, it requires that 
any new proposed chemical must be proved 
harmless. This interpretation has been the sub- 
ject of much industry, administrative, and leg- 
islative serutiny during the past five years. 

In 1950, the Delaney Committee of Congress 
held over 50 hearings throughout the country to 
ascertain the extent, and need, for use of chemi- 
cals in food production and manufacture. The 
Committee report indicated that over 700 chemi- 
cals were used in foods, but failed to point out 
that many of these already were provided for 
in standards, and that many were household 
items. It resulted in extensive newspaper and 
magazine publicity, much of which was, by im- 
plication, unfavorable to industry. Subse- 
quently, the Food Protection Committee of the 
National Research Council undertook an inde- 
pendent study of the use of added chemicals 
in foods, including the amounts used and their 
functional purpose. This report, covering a 
study’ of three years, was published in bulletin 
form, and lists some 500 chemicals in use. 

A similar study is now being made by the 
Committee, on the subject of incidental addi- 
tives through use of packaging materials, of 
which there are many categories. The Committee 
has made special study of specific categories 
ot food additives on which statements and re- 
ports have been issued. Among the Committee 
reports (1) may be cited the following: The 
Use of Chemical Additives in Food Processing; 
Safe Use of Chemical Additives in Foods; 
Principles and Procedures for Evaluating 
Safety of Intentional Additives in Foods; 
Safety of Artificial Sweeteners for Use in 
Foods; Safety of Polyoxyethylene Stearates for 
Use as Intentional Additives in Foods, and 
Satety of Mono and Diglycerides for Use as In- 
tentional Additives in Foods. 
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The Delaney Committee report served to 
focus attention on the necessity of using newly 
developed, highly toxie insect and fungicide 
poisons in order to develop and salvage food 
crops. Subsequently, Congress enacted the Pesti- 
cide Amendment to the 1938: Act, providing 
recognition of the functional need of agricul- 
tural poisons, and directing that tolerances for 
them be administratively established for the 
various crops. Several hundred tolerances have 
thus far been established. The pesticide amend- 
ment has at least three features which bear upon 
the “per se” doctrine of chemical additives. By 
statute, it recognizes functional necessity of the 
chemical, where properly established by the 
U. S. Department of Agriculture. It directs an 
administrative establishment of tolerances for 
the additive, derived under the conditions of use 
of the food and, further, allows the use of a 
reference scientific advisory committee, in event 
of differences with administrative decisions. 

Another result of the Delaney Committee 
review, as well as that of a Civilian Committee, 
was to emphasize the extremely slow and costly 
procedure involved in proposed modification of 
existing standards of identity. Congress en- 
acted in 1954 the Hale Amendment to the 1938 
Act, providing a new procedure for prompt 
consideration of proposals for amendment of 
standards, and their adoption within 90 days, 
in absence of objections. The Hale amendment 
provides a means for prompt consideration of 
incorporation of new chemicals or ingredients, 
where objection is not anticipated. It is believed 
this will minimize the restrictive effect of 
standards on product development, as previously 
cited. 

The “per se” doctrine is interpreted to mean 
absence of harmful effects. There is much 
disagreement on the meaning of this term; ad- 
ministratively, it is meant “per se.” Industri- 
ally, it is proposed it should mean “as of the 
conditions of use.” Administratively, it is 
held to be essential as per se, since the 1938 Act 
does not provide to government a mandatory 
forehand knowledge of the use of chemicals by 
processors, and requires the administrators to 
seek and prove the presence of chemicals in 
foods, and their toxicity—a long and very costly 
venture. 

The definition of toxicity alone has been the 
subject of considerable debate and dispute. 
Under the necessity of directive to protect pub- 
lie health, the administration has chosen to con- 
sider toxicity in terms of possible cumulative 
effect over a human life-span. It is recognized 
this is difficult, if not impossible, because of 
variations of diet, habit, intensity of consump- 
tion, age, and numerous other factors. The 


extrapolation of biological tests also is not 
without difficulty, since this involves levels of 
feeding, methods of introduction into the system, 
susceptibility of species, criteria for examina- 
tion, variant of dosage as against common usage, 
and statistical interpretation. 
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The enactment of the Miller Pesticide Amend- 
ment has resulted in more people giving greater 
thought to the necessity of pretesting chemicals 
which are under consideration for use in foods. 
It has resulted in greater presentation, by in- 
dustry, to the administration for prior con- 
sideration, of evidence concerning the biological 
properties of chemicals. This, in turn, has nar- 
rowed disagreement of the role and function of 
chemicals, and increased general understanding 
of the related public health problem. Because of 
the possible great number of biological pro- 
cedures that might be involved in the appraisal 
of the hazard of a chemical in a food, the 
Food and Drug Administration has published 
suggested procedures for evaluation of hazard 
of chemicals. 

During the past two sessions of Congress, 
nearly two dozen bills have been submitted in- 
volving appraisal and conditions of use of 
chemicals in foods. Major features incorporated 
in the various proposals include the following: 
(a) A grandfather clause, wherein the definition 
of a chemical additive exempts those substances 
previously sanctioned for use in the 1938 Act 
or the Meat Inspection Act, and any substance 
generally recognized—by experts—through sci- 
entific procedure or prolonged use, to be sate 
under the conditions of intended use; (b) that 
substances having a poisonous nature be re- 
quired to have functional value; (c) that in 
case of necessity for review of decision, refer- 
ence be allowed to an ad hoe scientific advisory 
committee, and to judicial appeal; that the 
gauge of safety be clearly stated; (d) that com- 
plete disclosure be made to Food and Drug 
Administration in advance of plans for sale of 
foods containing new chemical additives, and 
(e) that proposing users of new chemicals 
furnish supporting evidence to Food and Drug 
Administration which shows the material to be 
safe under the conditions of use of the food. 

In the light of the foregoing aspects of the 
1938 Act, it is desirable in summary to point 
attention to some specific related problems 
within the dairy industry. 

In the survey on the use of chemical agents 
by the Food Protection Committee, it was ob- 
served that many processors take for granted 
the acceptance for safe use of many special 
functional, compounded products such as emul- 
sifiers, stabilizers, colors, ete. While these are 
readily identified by brand-name or function, 
too little is known about the components of 
these products by many directors of operations. 

The Miller Pesticide Amendment has resulted 
in greatly extended use of powerful insecticides 
and related agricultural chemicals, which can 
have carry-over effects through soil, or forage 
fodder, into milk and dairy products. While 
tolerances exist for such pesticides in fresh and 
processed fruits and vegetables, none exists for 
them in milk and its products. The extensive 
use of antibiotics of various types, in animal 
feeds, and as inhibitors of bacterial infections 
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has, in a similar manner, created problems of 
appraisal of the degree of hazard which exists 
when they are present in dairy products. There 
is a notable difference in the appraisal of the 
degree of hazard of additives or adulterants in 
foods, and in dairy products, by various govern- 
ment agencies. This has resulted in confusion 
of the intent of the regulations, and in industry 
liability. 

A confusing, limiting, and difficult problem 
for the dairy industry is the frequent great 
difference between the standards of the respec- 
tive states and the 1938 Act. While there is a 
trend in adoption by states of the principles and 
standards promulgated in the Act, there still 
exists also strong effort to retain distinctive 
individual state regulations. The number of 
dairy processing plants is decreasing. They 
now cover greater areas, more often engage in 
interstate traffic, and more often encounter vary- 
ing regulations for given products. 

There is a fine point in the distinction between 
dairy foods, and products, in the 1938 Act. 
Thus, filled milk, which is condensed skimmilk 
and vegetable fat, is subject to the Filled Milk 
Act; whereas, a proprietary formula of con- 
densed skimmilk, vegetable fat, and vitamins 
is subject to proprietary or dietary food por- 
tions of the Act. 

There are many areas in which improvement 
of nutritional, economic, or quality value of 
dairy products may be achieved by use of se- 
lected functional additives, such as stabilizer, 
antioxidants, antimycotic agents, flavor pro- 
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tectors or improvers, but which are not used 
because of lack of legal provision for them, 
either in federal or state standards. The Food 
and Drug Administration is empowered to grant 
temporary permit for test incorporation of a 
new ingredient in standardized foods. If done 
without permit, there would apply the “pur- 
ports to be” clause of the 1938 Act, indicating 
misbranding. The permit procedure is a useful 
tool, and might well be used more extensively 
by industry collectively, in achieving desired 
modifications in existing standards. There is 
great need for similar procedure within state 
regulations. It has been used in the tests of 
hydrogen peroxide and benzoyl peroxide in 
cheese; its use had led to permissive procedures 
with chlorotetracyeline and oxytetracycline in 
fresh poultry and in test use for fish. 

The Federal Food and Drug Act has been a 
tremendous foree in enabling safe foods, with 
reduced hazard to general health. Proposed 
amendments can have far-reaching effects on 
potentialities for new and modified dairy prod- 
ucts, and these should be studied aggressively 
by members of the dairy industry. 
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INSPECTION AND GRADING OF DAIRY PRODUCTS 


B. J. OMMODT 
Inspection and Grading Branch, Dairy Division, Agricultural Marketing Service 
USDA, Washington, D. C. 


The Secretary of Agriculture is authorized, 
under the Agricultural Marketing Act of 1946, 
to develop and improve standards of quality, 
condition, quantity, grade, and packaging; to 
recommend and demonstrate such standards, in 
order to encourage uniformity and consistency ; 
to inspect, certify, and identify the class, quality, 
quantity, and condition of agricultural products, 
including dairy products, under such rules and 
regulations as the Secretary of Agriculture may 
preseribe—inelading assessment and collection 
of such fees as will reasonably cover the cost of 
the service rendered. 

This action is undertaken with the purpose 
that agricultural products may be marketed 
to the best advantage, that trading may be 
facilitated, and that consumers may be able to 
obtain the quality of product they desire. The 
service is operated on a voluntary basis and 
performed upon request of an applicant. Re- 


sponsibility for conduct of the grading service 
has been delegated to the Dairy Division of the 
Agricultural Marketing Service. Regulations 
Governing the Grading, Inspection, Sampling, 
Grade Labeling, and Supervision of Packaging 
ot Butter, Cheese, and Other Manufactured or 
Processed Dairy Products, identified as Service 
and Regulatory Announcement No. 169, promul- 
gated by the Department, are available to in- 
terested parties. 

The purpose of the Agricultural Marketing 
Service’s grading program is to provide an im- 
partial and uniform system of grading and in- 
spection of dairy products, for use by the dairy 
industry, federal, state, and city governments, 
and others interested in the sale or procurement 
ot such products on a grade basis. These nation- 
wide programs are carried out under cooperative 
agreements with state departments of agricul- 
ture and colleges of agriculture. This plan of 
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operation encourages interest and cooperation 
ot state agencies in promoting and focusing 
attention on quality improvement and grading 
of dairy products. 

The functions of operating the dairy products 
inspection and grading service are assigned to 
the Inspection and Grading Branch, with head- 
quarters at Washington, D. C. Immediate 
supervision of the work is assigned to five 
area supervisors, located in New York, Chicago, 
Kansas City, Minneapolis, and San Francisco. 
The chemist-in-charge of the Dairy Division 
Laboratory at Chicago is immediately respon- 
sible for technical supervision of laboratory 
personnel at Chicago and other locations where 
such personnel is utilized. The actual grading 
and inspection of dairy products is performed 
by federal employees, except in states where 
the cooperating state agency provides employees 
who may be qualified and licensed by the Agri- 
cultural Marketing Service for this work. 

The minimum entrance qualifications of licen- 
sees include at least four years of practical ex- 
perience in processing or manufacturing dairy 
products, or a college degree with a major in 
dairy manufacturing, plus one year of practical 
experience in a dairy manufacturing plant. 
Such selected personnel are given intensive 
training and specialize in uniform application 
of the U. S. standards for grades of dairy 
products. Supervision consists of periodic 
checks on each licensee’s work, grading schools 
and technical discussions relating to all aspects 
ot the grading and inspection programs. The 
service is self-supporting and operated on fees 
collected for work performed. 

The basis for inspection of dairy products 
includes U. S. Standards for Grades of Butter, 
Cheddar Cheese, Swiss Cheese, Dry Whole Milk, 
Nonfat Dry Milk, Dry Buttermilk, and Dry 
Whey, Federal Specifications, Military Speci- 
fications, and other contract specifications be- 
tween buyer and seller. Inspection service is 
available on practically all manufactured dairy 
products. Inspection and grading generally in- 
elude quality, quantity, and condition of the 
products. 

Inspection and grading service, also labora- 
tory testing on a lot basis, is available nation- 
wide at various locations, including manufac- 
turing plants, shipping points, assembling 
points, warehouses, terminal markets, and sea- 
ports. 

Resident grading service is provided at manu- 
facturing or processing plants on a contract 
basis. Such plants operate under “USDA Mini- 
mum Specifications for Approved Plants Manu- 


facturing, Processing, and Packaging Dairy 
Products.” Under this arrangement, a licensed 


grader is assigned to the plant full-time. His 
duties include assistance with quality control, 
through laboratory testing, checking on sani- 
tary practices and processing procedures, and 
grading of the finished products. 
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Processing or repackaging of products owned 
by the Commodity Credit Corporation (CCC) 
is performed under the supervision of Inspee- 
tion and Grading Branch licensed personnel. 
This work is generally on a contract basis, at 
the expense of the processing-packaging firm. 

Regrading of CCC-owned storage stocks of 
dairy products also is performed by this Branch. 
Results of regrading provide valuable infor- 
mation in regard to the stability of the prod- 
ucts produced in dairy plants loeated through- 
out the United States, and for control and move- 
ment of the storage stocks. 

Under the provisions of the Regulations, SRA- 
169, and the current specifications for purchase 
of dairy products under the price support pro- 
gram, LD-21, plants manufacturing dairy prod- 
ucts are subject to inspection. Plant inspee- 
tions are based on the “USDA Minimum Speei- 
fications for Dairy Plants” and inelude a check 
on premises, buildings, equipment, facilities, 
sanitary practices, processing procedures, qual- 
ity of raw material, and packaging of finished 
products. When plants are found on inspection 
to be using unsatisfactory manufacturing prae- 
tices, equipment or facilities, or unwholesome 
raw material, or to be operating under insani- 
tary condtions; or if the product is of illegal 
composition or lacks stability, the plants are 
placed on an ineligible or probationary status 
for grading service. Such plants are required 
to improve their operations before they are 
returned to full status for grading service. Dur- 
ing the calendar year 1956, this Branch per- 
formed plant inspections as follows: 


Cheddar 
Plant status Butter Cheese Dry Milk 
Full 149 79 276 
Probationary 113 138 176 
Ineligible 53 73 
Total 339 270 525 


Of the 1,134 plant inspections, it is significant 
that 203 plants were assigned an ineligible 
status. This situation points up the need for 
more adequate inspections and control at plant 
level. Most frequent trouble spots include lack 
of proper sanitation, lack of grading program 
on raw material, faulty processing methods, or 
insect infestation of plant or storage rooms. As 
we review the impact on the dairy industry 
after several years of plant inspection work, 
the thing that stands out most prominently is 
the tremendous improvement that has been made 
in the operations at hundreds of dairy manufac- 
turing plants. Buildings, equipment, and fa- 
cilities have been improved; grading of raw 
material has been initiated at many plants; 
better processing methods have been adopted; 
proper salt treatment of bulk package liners 
has largely eliminated surface mold on bulk 
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butter; cabinet and carpet beetle infestation in 
dry milk plants has been reduced to a minimum, 
and cheese mites are gradually being brought 
under control in the nation’s cheese factories. 
The results of the plant inspection work are 
most encouraging. The need for continued peri- 
odie and systematic plant inspection is evidenced 
by the results of our 1956 plant inspection work. 
We acknowledge and greatly appreciate the as- 
sistance of many state cooperating agencies in 
earrying this work forward. 

For the calendar year 1956, the Inspection 
and Grading Branch graded, regraded, and 
supervised repackaging of products in the fol- 
lowing volume: 
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Percentage-wise, commercial gradings cov- 
ered approximately 45% of the butter, 23% of 
the Cheddar cheese, and 54% of the dry milk 
produced in this country. 

For the calendar year 1956, 135,373,728 lb. 
of butter were labelled with U. S. grade identi- 
fication. This amounted to 9.61% of the total 
butter production for the year. This program 
is increasing rapidly, with considerable interest 
being shown by retail stores and milk dis- 
tributors. 

We are glad to have had this opportunity to 
diseuss the program operations of the Inspee- 
tion and Grading Branch. 


Federal 
(mostly Repackaged 
Product Commereial regrading ) for CCC Total 

Butter... 646,377,658 69,543,920 223,234,878 939,156,456 
Cheese 232,825,392 746,796,137 271,300,588 1,250,922,117 
Dry Milk ........ 797,495,609 75,632,075 288,604,405 1,161,732,087 
Evaporated Milk 17,527,107 8,709,048 oo 26,236,155 
Miscellaneous 11,968,885 46,692,335 os 58,661,220 


GRADING, STANDARDS, AND IDENTIFICATION OF DAIRY PRODUCTS 
IN FOREIGN COUNTRIES AND THEIR EFFECT ON 
UNITED STATES EXPORTS AND WORLD TRADE 


Cc. J. BABCOCK 
Dairy and Poultry Division, Foreign Agricultural Service, USDA, Washington, D. C. 


The United States is now engaged in world 
trade in dairy products and, consequently, should 
be interested in international dairy organiza- 
tions and their activities. The International 
Dairy Federation is such an organization. Its 
activities include an interest in international 
standards for dairy products. It is to the United 
States’ interest to keep abreast of these activi- 
ties, in order to help determine and standardize 
the standards for quality, nomenclature, and the 
methods of analysis and of inspection and 
grading of dairy products. 

For instance, it would certainly be most help- 
ful to have world-wide uniformity in grading 
butter. Butter, the most important dairy prod- 
uct in world trade, is universally similar in 
composition requirements. The butterfat con- 
tent is usually not less than 80% and moisture 
requirement not more than 16%. The United 
States has only a requirement for butterfat 
content. The United Kingdom, the Netherlands, 
Germany, Sweden, and France have only a 
moisture requirement; whereas, Canada, Aus- 
tralia, New Zealand, Denmark, and Luxem- 
bourg have requirements for both butterfat and 
moisture. 

There is no uniformity in grade nomenclature. 
In some countries superlatives are used for the 


better grades of butter. The United Kingdom 
has its “extra selected” and “selected”; Aus- 
tralia its “choicest quality” and “first quality,” 
and New Zealand its “finest grade” and “first 
grade.” In Sweden, the “rune” mark is per- 
mitted only on butter having “excellent,” “very 
good,” and “good” characteristies. In the United 
States, the federal grading system brings about 
a similar effect, with its grade “AA” and grade 
“A” butter. These superlatives have a tendency 
to defeat the purpose of grading, the second- 
grade butter being frequently mistaken for the 
best butter produced. Only those experienced 
in butter-grading would expect butter to grade 
higher than “selected,” “first quality,” or 
“Grade A.” 

Specifie grade nomenclatures are used by some 
countries. Canada has “first,” “second,” “third,” 
and “below third-grade butter”; Germany has 
Grades “A,” “B,” and “farm butter’; the Neth- 
erlands has Grades 1, 2, 3, and 4, with Grade 1 
subdivided into 1 minus, 1, and 1 plus; and 
Luxembourg has first-, seeond-, and third-class 
butter. Denmark has its “Lur” brand and 
France and the United States may have numeri- 
cally expressed grades. 

Two systems are used to determine the quality 
grades of butter: (1) A seore-card system, 
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where numerical values are placed on flavor and 
other quality items and then added to obtain 
the total score or grade. (2) A “flavor” system, 
where the grade of the butter is its flavor seore, 
unless defects in other quality factors lower its 
grade. 

The seore system is used in Australia, Canada, 
France, Germany, Luxembourg, New Zealand, 
United Kingdom, and the United States. In each 
of these countries, flavor is the most important 
item on the score ecard. Its value ranges from 
45 to 70% of the total allowed seore. The aver- 
age value is 50%. Second in importance is the 
texture of the butter. Its value on the score 
ecard ranges from 10 to 30% of the total al- 
lowed score, with an average slightly under 22%. 
Other quality items vary in importance and 
nomenclature, and all items do not appear on 
each seore card. 
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The flavor system is used in Denmark, Hol- 
land, Sweden, and the United States. Where 
this system is used, flavor plays an even greater 
role in determining the grade of butter than it 
does with the score-card system. 

Uniform butter grades and grading would be 
especially advantageous in world trade. They 
would permit direct comparisons of the quality 
and price of butter from different countries. 
Such uniformity could be readily obtained by 
cooperative grading and a_ coordination of 
grading systems by the butter-producing coun- 
tries. The systems in use require the same pro- 
cedure of examining, tasting, and smelling of 
the butter. They are in general agreement as 
to the value of flavor. The top qualities of 
butter in each of the countries studied are of 
similar quality. 


THE PUBLIC HEALTH SERVICE MILK SANITATION ACTIVITIES IN 
RELATION TO STATE AND LOCAL PROGRAMS 


JOHN D. FAULKNER 


Public Health Service, U. 


S. Department of Health, Education, and Welfare 


Washington, D.C. 


The objective of the milk sanitation program 
of the U. S. Publie Health Service is the pro- 
tection of the public health through the pre- 
vention and control of milk-borne disease. How- 
ever, since protection of the publie health is 
primarily the function of state and loeal gov- 
ernments, except when specific problems of an 
interstate nature are involved, this objective is 
carried out through provision of technical as- 
sistance to the states, in the development and 
conduct of effective milk-sanitation programs. 
Thus, our activities are basically nonregulatory 
in nature. 

Publie Health Service interest in milk, as a 
factor in the spread of disease, dates back to 
1896 (2). During the period 1906 to 1921, 
comprehensive studies were conducted on the 
relationship of milk to disease, on the thermal 
death-points of pathogenic microorganisms in 
milk, and on the efficiency of commercial pas- 
teurization equipment (8,9,11). These early 
studies led to the conclusion that sanitary control 
of production, followed by effective pasteuri- 
zation, was essential for the prevention of milk- 
borne disease outbreaks; and in 1923 an Office 
of Milk Investigations was established by the 
Service, to assist the states in the development 
ot effective milk-control programs at both 
state and municipal levels. 


Current Program 


The current milk-sanitation prograin of the 
Public Health Service covers the fields of fluid 
milk, fluid milk products, frozen desserts, and 
dry milks intended for use in the reconstitution 
or manufacture of fluid milk and milk products. 
Program aims are to encourage the establish- 
ment of effective and well-balanced programs 
in each state; to encourage the adoption of ade- 
quate milk-sanitation standards by states and 
municipalities, and the uniform application 
thereof; to provide technical assistance to state 
and local agencies and to industry on problems 
and new developments which have public health 
significance; to encourage industry support of, 
and day-to-day compliance with, state and local 
milk sanitation programs, and to stimulate in- 
creased consumption of pasteurized milk and 
milk products as a_ positive public health 
measure, 

To implement these aims, the Service engages 
in a number of coordinated and related activities 
which can be grouped broadly into six major 
categories, as follows: (1) Development of 
recommended sanitation standards, technical 
procedures, and other program guides; (2) con- 
duct of research and investigations; (3) pro- 
vision of technical and advisory assistance to 
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states, municipalities, and industry; (4) educa- 
tion and training; (5) development of sanitary 
criteria for the design and construction of dairy 
equipment, and (6) interstate program responsi- 
bilities. In carrying out these activities, which 
are discussed below, the Service acts in an ad- 
visory, consultative, and research capacity, ex- 
cept on those matters concerned with our inter- 
state program responsibilities. 

Development of program guides. The de- 
velopment of program guides for the use of 
interested states and municipalities is a funda- 
mental part of our program. The several guides 
published to date include model ordinances and 
codes for fluid milk and fluid milk products, 
and for frozen desserts; model inspection forms, 
and a method by which states can evaluate the 
effectiveness of community milk-sanitation pro- 
grams. Currently under development are recom- 
mended sanitation practices for the processing 
of dry milks used in the reconstitution or manu- 
facture of Grade “A” fluid milk or milk prod- 
ucts. 

Perhaps the best known of these program 
guides is the Milk Ordinance and Code (6). Its 
preparation was an outgrowth of experience 
gained in assisting the State of Alabama, in 
1923, in the planning of a state-wide milk-sani- 
tation program. A study of the differences 
among state and municipal milk regulations in 
force at that time, led to the conclusion that a 
uniform approach was necessary for the control 
of milk-horne disease, and also would be fairer 
to the industry. Therefore, to provide assistance 
to those states and municipalities interested in 
initiating milk-sanitation programs, the Service 
developed and published in 1924 a standard 
milk ordinance. To provide for uniform inter- 
pretation of this ordinance, an accompanying 
code was published in 1927. The code set forth 
the public health reason for each requirement, 
and provided details as to satisfactory com- 
pliance. It was hoped that by unifying the in- 
terpretation of the ordinance, more effective 
enforcement would result, and that misunder- 
standings between regulatory agencies and in- 
dustry would be minimized. Since that time, this 
recommended standard has been revised 12 
times, to keep abreast of modern techniques 
and new procedures in dairy science, public 
health, veterinary medicine, and related fields. 

The Milk Ordinance and Code is not a prod- 
net of the Public Health Service alone. From 
the first edition to the present one, the Service 
has utilized a developmental procedure in- 
tended to insure public health adequacy and 
nationwide applicability. Each edition is de- 
veloped with the aid of a national advisory com- 
mittee, whose members include public¢ health and 
industry representatives as well as experts in 
the field of dairy science. Research findings, 
technical developments and changes recom- 
mended by official agencies, industry, and others, 
are carefully reviewed and evaluated. The ad- 
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vice and assistance of the U. S. Department of 
Agriculture, the Food and Drug Administra- 
tion, industry organizations, and educational 
institutions are solicited on specific problems. 
After these steps have been taken, a draft is 
prepared which is circulated for review and 
comment to state and federal agencies, selected 
municipalities, industry groups and others con- 
cerned, and all comments are carefully con- 
sidered and acted upon before completion of the 
new edition. This same technique is followed 
in the development of other recommended stand- 
ards and program guides. 

Research and investigations. The conduct of 
research, the development and testing of new 
methods and procedures, and the evaluation of 
the public health significance of new processes, 
techniques, and equipment, are also a funda- 
mental part of our program. Initially, most 
of the Service milk-sanitation research effort 
was devoted to investigation of the efficiency 
of pasteurization equipment, and to the develop- 
ment of technical procedures, that could be in- 
cluded in the recommended Milk Ordinance and 
Code. The results of this work led, or contrib- 
uted, to improvements in the design and effi- 
ciency of commercial pasteurization equipment, 
including the development of automatie con- 
trols and other safety devices to insure proper 
pasteurization; establishment of an adequate 
time and temperature standard for high-tem- 
perature, short-time pasteurization, and the 
establishment of procedures and standards for 
the bactericidal treatment of dairy equipment. 

Studies completed in recent years include, 
staining procedures for the microscopic ex- 
amination of milk; the effect of inhibitors in 
natural waters on the germicidal action of 
quaternary ammonia compounds; the germi- 
cidal properties of chloramine-T, quaternary 
ammonium compounds, chloramelamine, iodine, 
and bromine, and investigation of the design 
and operation of home pasteurization units. 

Current research includes two projects of 
considerable interest, in view of present de- 
velopments. The first of these involves studies 
of measurements of flow times of milk and water 
in closed systems, such as high-temperature 
pasteurization equipment. Improved methodol- 
ogy for accurate measurements of flow time is 
being developed, including a radioisotope tracer 
technique. The second project, which was re- 
cently initiated, is a pilot study of radioactivity 
in milk. This project is a part of the over-all 
Public Health Service continuing radiation sur- 
veillance activity, for measurement of amounts 
ot radioactivity in water, air, milk, and other 
foods (7). 

The Service also participates jointly with in- 
dustry and other groups in cooperative research 
projects and, as a means of stimulating research, 
provides grants to educational institutions for 
research on specifie problems. One _ project, 
illustrating both of these approaches, is the 
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recently completed Q-fever pasteurization study 
conducted at the University of California, Davis, 
which was a joint project of the University, 
the dairy industry, and the Public Health 
Service. 

Technical and advisory assistance to states. 
In order to encourage the development and con- 
duct of effective milk-sanitation programs 
throughout the nation, the Public Health Service 
provides technical and advisory assistance to 
the states. Types of assistance provided include : 
(1) Review and evaluation of state and local 
programs, including laboratory programs; 
(2) investigation of technical problems sub- 
mitted by states and municipalities; (3) in- 
service training of state and local milk sanitari- 
ans; (4) equipment investigations; (5) tem- 
porary assignment of milk-sanitation specialists 
to assist states and municipalities in the plan- 
ning and conduct of demonstration projects and 
field investigations, and (6) provision for in- 
terpretations of the Milk Ordinance and Code 
and Frozen Desserts Ordinance and Code. 

Education and training. The Service conducts 
a number of educational and training activities 
for state and local personnel. Formal training 
courses for milk sanitarians are held periodi- 
eally, and a specialized training course in the 
bacteriological examination of milk and dairy 
products is offered annually. In addition, as- 
sistance is provided state and municipal health 
departments, and educational institutions, in 
the planning and conduct of their own training 
courses; milk-sanitation seminars for regula- 
tory and industry personnel are conducted by 
our regional milk consultants; in-service train- 
ing of new personnel is provided upon request, 
and training films and training guides are de- 
veloped for state and local use. 

Sanitary design and construction of equip- 
ment. Our interest in the design, construction, 
and operation of dairy equipment is threefold. 
First, we are concerned with function; second, 
with potential hazards to the milk supply that 
might result from improperly designed equip- 
ment, and third, with the cleanability of the 
equipment. 

As regards function, we are directly inter- 
ested only in those items of equipment in which 
proper performance of intended function is 
relied upon as a public health safeguard, such 
as a pasteurizer and its control appurtenances. 
As regards design hazards, we are interested in 
the elimination of defects in design, construction, 
operation, or installation that provide a pos- 
sible means for contamination of the product. 
Examples of such hazards are improper rela- 
tive pressures in regenerator sections and faulty 
valve design, which permit contamination of a 
pasteurized product. With respect to clean- 
ability, our interest relates to the fact that 
improperly designed and constructed equip- 
ment cannot be properly cleaned, thus may con- 
stitute a souree of contamination for an other- 
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wise wholesome product. In order to provide 
safeguards covering these three areas of poten- 
tial hazard, we have developed and included in 
the Milk Ordinance and Code and other sug- 
gested standards, detailed specifications for some 
types of dairy processing equipment, as well as 
general sanitary design and construction criteria 
for all equipment having product-contact sur- 
faces. 

Since the practical approach to equipment 
problems is the elimination of defects prior to 
manufacture, the Service participates jointly 
with the Sanitary Standards Subcommittee of 
the Dairy Industry Committee and with the 
International Association of Milk and Food 
Sanitarians, in the development of 3A Sanitary 
Standards for Dairy Equipment. The 3A pro- 
gram is an excellent example of the manner in 
which industry and government can work 
closely together for the public good. Through 
this program the views of health authorities, 
the processors, and equipment manufacturers all 
receive thorough and equal consideration. It 
provides a means whereby, during development 
of a standard, manufacturers can evaluate pro- 
posed sanitary requirements in terms of fabri- 
cation problems and costs, and processors can 
foeus attention on practical considerations in- 
volved in utilization and operation of the equip- 
ment. It also provides a means whereby local 
health authorities can accept with confidence 
dairy equipment built in conformance with the 
standards. 

Interstate responsibilities. Two Public Health 
Service milk sanitation activities are interstate 
in nature. The first of these is the approval 
of sources of fluid milk and milk products, and 
ot frozen desserts, served on trains, vessels, and 
airplanes which move interstate. This is a di- 
rect statutory responsibility, and enforcement 
procedures are governed by the Interstate 
Quarantine Regulations (1). To obtain and con- 
tinue to carry an “Approved” status, sources 
must comply generally with the applicable pro- 
visions of the Milk Ordinance and Code and 
of the Frozen Desserts Ordinance and Code. 
Currently, 590 sources of fluid milk and milk 
products, and 368 sources of frozen desserts, 


carry an “Approved” classification. In order 
to avoid multiple inspection of individual 
sources, by federal, state, and municipal 


agencies, the Service, in its conduct of this regu- 
latory function, accepts the results of inspee- 
tion and laboratory work performed by local 
health departments, provided that the local 
health departments have a satisfactory program 
of supervision and their results are transmitted 
through, and endorsed by, the state. 

The second activity of an interstate nature 
in which the Service is engaged is the voluntary 
State-PHS Program for Certification of Inter- 
state Milk Shippers. Our participation in this 
cooperative program was initiated in 1951, 


following requests from the Association of State 
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and Territorial Health Officers and the First 
National Conference on Interstate Milk Ship- 
ments (3,4). Under this program, inspection 
and laboratory control of interstate milk sup- 
plies are performed by the states and munici- 
palities in which the source of supply is located, 
using the Milk Ordinance and Code and the 
rating method developed by the Service as uni- 
form criteria for evaluation. The states report 
to the Service those shippers whose products and 
plants have been rated by them in accordance 
with the applicable sanitary requirements, and 
the Service quarterly publishes a list of the 
sanitation ratings of such certified shippers, for 
the information of areas desiring to import 
milk. However, no shipper’s rating is published 
without his permission. In order to validate 
the sanitation compliance ratings submitted by 
the states, the Service periodically spot-checks 
and evaluates the work of each state partici- 
pating in the program. 

The objective of this cooperative program 
is to provide a means whereby health authori- 
ties in milk-importing areas can accept with con- 
fidence milk shipped into their jurisdictions 
from out-of-state, without the necessity of 
making their own inspections of distant sources. 
While not all states and municipalities are 
willing to participate, considerable progress has 
been made through this program in facilitating 
the interstate movement of high-quality milk. 
The first list of “Sanitation Compliance Ratings 
of Interstate Milk Shippers” (5), published in 
1951, contained the names and ratings of 160 
shippers located in 17 states. The current list 
(5) includes 530 shippers located in 33 states 
and the District of Columbia. According to a 
recent survey made by Weckel (10), in which an 
estimated 60 to 70% of the listed shippers re- 
sponded, in the year 1955 at least 25,000 ship- 
ments were made under the program, represent- 
ing the transfer of more than 697 million |b. 
ot milk. This was an increase of at least 5,000 
shipments and 220 million Ib. of milk over ship- 
ments made in 1954. 


Summary 


The milk-sanitation program of the U. S. 
Public Health Service, which is concerned with 
the sanitary quality of fluid milk and fluid milk 
products, and frozen desserts, is described. The 
objective of the program, which is basically 
nonregulatory in nature, is to assist the states 
in the development and conduct of effective 
programs for the prevention of milk-borne dis- 
ease. This is accomplished through development 
ot suggested standards and technical procedures ; 
conduct of research and investigations; pro- 
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vision of technical and advisory assistance to 
states, municipalities, and industry; education 
and training, and the development of sanitary 
criteria for the design and construction of dairy 
equipment. Public Health Service regulatory 
functions relating to approval of fluid milk and 
milk products and frozen desserts served on 
interstate carriers, and the role of the Service 
in the cooperative State-PHS Program for 
Certification of Interstate Milk Shippers, are 
also discussed. 
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EFFECT OF GOVERNMENTAL REGULATIONS AND CONTROLS 
ON MARKETING DAIRY PRODUCTS 


R. W. BARTLETT 


Department of Agricultural Economics, University of Illinois, Urbana 


Governmental regulation of some type or 
other is inevitable in our modern economic so- 
ciety. While every proposed or enacted law 
purports to be in the public interest, not in- 
frequently the intent of such laws is to use the 
government to protect some vested interest, 1. 
stead of the public. Hence, a major problem 
is to set forth the purposes of legal administra- 
tion and then to set up standards that will show 
whether or not such administration is in the 
public interest. 

At present, there are five major types of 
governmental regulations that affect the dairy 
industry. These, together with their principal 
purposes, are discussed briefly. 


(1) Federal milk orders. The principal pur- 
poses of federal regulation are: 


(a) To insure consumers an adequate 
supply of high-quality milk. This is 
done by setting up pricing mechan- 
isms that insure equity to farmers 
and equity to distributors. Federal 
orders do not regulate the quality of 
milk, but accept the standards set up 
in each market. 


(b) To substitute orderly marketing in 
place of the “law of the jungle” that 
existed before regulation. The fact 
may well be emphasized that federal 
orders were not initiated to support 
milk prices at monopolistic levels. 


(2) Sanitary milk ordinances. The principal 
purpose of sanitary milk ordinances is 
to insure consumers milk of high quality. 


(3) Anti-trust regulation. The principal pur- 
pose of the Sherman Anti-Trust Act of 
1890 is to permit free flow of commodi- 
ties among the different states. The 
first section of this act provides that 
“Every contract, combination in the form 
of trust or otherwise, or conspiracy, in 
restraint of trade or commerce among the 
several states, or with foreign nations, is 
hereby declared to be illegai” (1). 


(4) Government price supports. The principal 
purposes of governmental farm price sup- 
ports are: 


(a) To raise and stabilize farm income. 


(6) To improve social welfare. 


(35) Siate consumer-price control, The prinei- 
pal purposes of state consumer-price con- 
trol are: 


(a) To stabilize incomes of both pro- 
ducers and distributors. It is as- 
sumed that the objective of regu- 
lated consumer prices is in the pub- 
lie interest. 


(b) Prevent unfair competition of stores 
or other low-priced distribution 
agencies, 


What is the public interest for the dairy in- 
dustry? All studies generally available indicate 
that present milk consumption in this country 
falls far below the amount recommended by 
nutritionists. Hence, a major objective of the 
dairy industry is to encourage ways for expand- 
ing milk sales so that they will be more nearly 
in line with nutritional needs. 

To what extent does price affect per capita 
sales of milk? Governmental regulation, in- 
cluding price-support programs and federal and 
state price control, as well as anti-trust regula- 
tion, needs an accurate answer to the above 
question. While further research is needed to 
define more accurately the extent to which price 
influences milk sales, studies already reported 
indicate that (2): 


(1) Per capita sales of milk tend to inerease 
with a decrease in price. The extent of 
the increase tends to vary in different 
markets, and with the extent to which 
price decreases are accompanied by wide- 
spread newspaper publicity. 


(2) People with low and medium incomes 
tend to make more use of low-priced 
milk than those in the high-income 
groups. 


Federal milk orders have helped to increase 
per capita consumption of milk. A study of 
48 federal order markets (Table 1) showed that: 


(1) Thirty-eight out of the 48 markets studied 
did not have excessive milk supplies in 
the shortage month. These markets in- 
cluded 87% of the population in the 48 
markets. Only ten markets had an ex- 
cessive milk supply in the shortage month. 


(2) On a national basis, federal milk orders 
have helped to increase the per capita 
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TABLE 1 
Milk receipts as percentages of milk used in fluid forms, 48 federal order markets, 
October and November, 1952, 1953, 1954, 1955, and 1956° 


Percentage that milk receipts were of utilization 


October 


November 
Markets 1956 1955 1954 1953 1952 1956 1955 1954 1953 1952 
Markets over 
500,000 population 
Puget Sound 158 157 165 138 114 152 144 145 142 118 
Boston 148 168 153 159 151 141 154 137 157 144 
Louisville 139 122 125 110 109 137 119 126 119 112 
New York 140 159 147 162 141 135 152 143 138 135 
Cleveland 135 136 136 130 133 137 130 137 134 131 
Chicago 133 125 122 135 120 142 128 126 155 131 
Kansas City 133 133 124 121 111 142 140 13 138 117 
Detroit 32 130 131 128 125 133 125 129 134 128 
Minneapolis 128 122 107 118 111 135 125 114 138 128 
New Orleans 126 127 130 120 99 141 122 133 123 113 
North Texas 119 105 106 106 96 122 103 105 115 103 
Philadelphia 118 120 124 112 116 115 119 123 117 114 
Milwaukee 114 106 107 107 102 115 106 106 118 108 
Cineinnati 108 111 110 101 112 109 103 109 109 109 
St. Louis 105 94 99 93 82 106 9 102 103 88 
San Antonio 87 81 80 90 79 87 81 78 95 79 
Markets under 

500,000 population 
Duluth-Superior 175 191 164 157 150 183 192 169 163 142 
Dubuque 164 141 130 133 122 176 144 140 156 138 
Quad Cities” 154 139 137 133 108 156 158 138 142 115 
Cedar Rapids- 

Towa City 148 146 136 128 110 162 144 135 142 116 
Neosho Valley 143 130 128 130 114 150 138 1438 152 121 
Wichita 141 125 132 127 120 149 136 133 154 132 
Topeka 139 123 113 106 97 159 131 128 128 111 
Oklahoma City 129 123 119 — =: 128 120 119 131 110 
Muskegon 124 129 125 120 oo 125 121 119 129 — 
Tulsa-Muskogee 124 123 118 118 101 132 122 119 132 107 
Dayton-Springfield 118 126 121 109 117 116 12) 118 119 115 
Fort Smith 118 113 99 112 101 130 108 96 124 105 
South Bend- 

La Porte 117 107 125 111 98 122 115 118 116 100 
Nashville 116 105 112 100 106 132 109 121 112 110 
Stark Co. 116 120 122 114 -- 114 117 120 122 -- 
Omaha-Lineoln— 

Council Bluffs 115 119 112 110 S7 126 125 115 121 94 
Fort Wayne 113 106 153 128 143 107 105 139 132 134 
Knoxville 112 95 94 98 99 120 100 90 104 97 
Sioux Falls- 

Mitchell 112 121 99 105 87 122 128 95 108 99 
Columbus 111 113 114 108 107 113 114 118 120 112 
Sioux City 108 1138 112 115 99 119 119 112 128 108 
Lima 107 115 133 122 100 112 114 109 134 104 
Memphis 107 105 97 93 97 108 105 100 103 102 
Tri-State 104 97 103 89 87 100 93 95 93 ° 88 
Padueah 102 99 101 73 72 99 95 99 77 66 
Central W. Texas 96 105 81 96 a= 102 1038 82 95 — 
Rockford-Freeport 95 88 100 110 105 101 91 101 116 115 
Springfield, Mass. 92 107 112 106 107 94 102 106 lll 106 
Toledo 90 97 97 4 83 97 101 102 104 8Y 
Fall River 86 99 80 93 97 87 100 73 95 95 
Merrimack 84 107 100 98 99 S4 102 o4 100 96 
Worcester 80 88 89 86 91 81 84 85 89 91 


“Adapted from Regulations Affecting the Movement and Merchandising of Milk, USDA Marketing 
Research Report No. 98, June, 1955, p. 47, Table 18; additional data obtained through the courtesy of 
J.C. Blum, USDA, in a letter dated April 5, 1957. 

Davenport, Lowa; Clinton, Towa; Rock Island, Illinois, and Moline, Illinois. 


consumption of milk and have substituted 
orderly marketing in place of the law of 
the jungle (3). 


(3) Three suggested ways for bringing exces- 
sive Class I prices into line, in markets 
where reserves are too high, are to: 


(a) publicize the facts; (b) inerease 
competition by selling concentrated milk 
or dry whole milk powder produced in 
low-cost areas in the high-priced markets; 
and (c) introduce remedial legislation, if 
necessary. Such legislation should not be 
attempted, however, until after other 
ways of attaining the desired objective 
have failed. 


Are sanitary milk ordinances acting as trade 
barriers to greater milk consumption? Enforce- 
ment of sanitary milk ordinances has improved 
milk quality and encouraged greater per capita 
consumption. On the other hand, the writer 
is inelined to agree with the findings of Dr. 
A. C. Dahlberg who, with his associates, made 
a very careful study of the sanitary ordinances 
in eight markets for the National Research 
Council. He stated (4): 

“Excessive sanitary regulations which serve 
to restrict the number of producers in a market 
add heavily to the cost of the product. There 
is no excuse for this, and it is not desirable for 
anybody in the long run to continue with high- 
cost health regulations. We should work to get 
milk to consumers at the lowest possible cost. 
The necessary minimum of regulation to protect 
the public health is what the public requires 
and no more.” 

Should anti-trust action be extended? Evi- 
dence indicates that there are some sanitary 
milk ordinances that function as trade barriers 
to the free intermarket and interstate flow of 
milk. To the degree that these ordinances are 
effective in raising prices above their competi- 
tive level, they are acting as barriers to increased 
consumption of milk or cream. 

In contrast with this situation is the one 
found in Chicago. Here, as stated, per capita 
milk consumption increased 399% between 1940 
and 1955, or nearly three times that for the 
country as a whole (14%). This increase fol- 
lowed the Supreme Court decision of 1939, up- 
holding the indictments of the Anti-Trust Di- 
vision of the United States Department of 
Justice (5). 

Looking at this situation in perspective, one 
might well ask: Would not further action by 
the Anti-Trust Division or by an individual firm 
be desirable at this time? 

Health departments are wise in being cau- 
tious about permitting new products to come 
onto the market without proper safeguards as 
to quality. However, after reasonable safe- 
guards have been established, one may well 
question either the economic or legal justifica- 
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tion of refusing to permit high-quality products 
to enter into interstate commerce. 

What about government price supports? Sup- 
port prices for dairy products should be estab- 
lished at a level that, over a period of years, 
will permit a high percentage of milk produc- 
tion to be absorbed by the commercial market— 
namely, to “clear the market.” Under this theory, 
in some years no government purchases will be 
necessary—in other years, substantial purchases 
will be necessary (as they were in 1953, for 
instance). Under this theory, the major fune- 
tion of the government is that of securing sta- 
bility of income, not relief. 

Are support prices for nonfat solids too high? 
Between 1953 and 1956, 46% of all nonfat 
solids were purchased by the government in its 
support program (Table 2). Furthermore, 


TABLE 2 
Government purchases of dairy products for 
price supports" 


Per cent of total production 


All milk Nonfat 
pro- dry 

Year duced Butter Cheese solids 

%) 

1952 0.3 1.1 2.4 6.0 
1953 8.3 22.3 21.6 48.4 
1954 7.5 19.6 20.0 46.4 
1955 3.8 10.4 11.4 38.7 
1956 4.3 11.1 13.4 49.3 


Average 
1953-56 5.9 16.0 16.5 45.8 


“USDA. 


rapid expansion of the industry is now in 
process. Several new plants for processing non- 
fat dry milk are being built in Minnesota, and 
expansion of present facilities is reported for 
Wisconsin and other producing areas. If sup- 
port prices are continued at their present level, 
more and more nonfat dry milk will be pro- 
duced to be sold to the government for 16¢ or 
14.25¢ per lb., and then given away or sold at 
a low price for animal feed or for other uses. 

In view of these facts, it is recommended that 
consideration be given to lowering the support 
prices of nonfat dry milk a minimum of 4¢ a lb. 
below present support levels. 

From a long-run viewpoint, such action might 
be expected to do two things: 


(1) Slow down the uneconomic expansion in 
the production of nonfat dry milk. 


(2) Stimulate the commercial sales of this 
product. 


Should price supports for cheese be reduced? 
If consumer income is held at a high level, it 
is probable that the present high consumption 
of meats will be maintained, if not increased, 


‘ 
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creating keen competition for cheese in the 
commercial market. Furthermore, a review of 
the facts indicates that high support prices 
for cheese are tending to perpetuate inefficient 
production of this product. Finally, the facts 
indicate that the disposal of government pur- 
chases of cheese is far more difficult than dis- 
posal of butter. Hence, it is recommended that 
consideration be given to reducing the support 
price of cheese 20%. 

Are price supports for butter too high? 
Marked progress has been made since 1953 in 
curbing excesses of government purchases of 
butter and disposing of the volume purchased. 
Probable increases in per capita consumption 
of milk within a few years may further reduce 
government purchases of butter. Hence, at this 
time it would appear desirable to maintain sup- 
port prices of butter at their present level. 

Is state control of consumer milk prices in the 
public interest? Analysis of this question may 
be summarized as follows: 


(1) At the high point in the 1930's, 26 states 
had laws fixing the minimum prices to 
be paid by consumers for milk. Together, 
these states had a population (1950 
census) of 113 million, or about three- 
fourths of the entire population. 


~ 
~~ 


Fourteen of the 26 states once having 
state control of consumer prices have 
eliminated this type of control. 

(3) The multiplicity of products and sizes 
of containers on which prices must be 
tixed greatly complicates the problem 
facing a state control agency. 


(4) Enforcement of minimum prices charged 
to stores, restaurants, and other wholesale 
outlets is difficult, if not impossible. In 
some markets secret discounts, rebates, 
tie-in sales, loans, and gifts have become 
so general that they are the rule rather 


than the exception. 


State control of consumer prices tends to 
prevent the introduction of new inven- 
tions that have proved helpful in competi- 
tive areas in increasing per capita con- 
sumption of milk. 


(5) 


On the basis of available evidence, the writer 
is inclined to agree that under present con- 
ditions the disadvantages of resale price-fixing 
outweigh the advantages, and that from a pub- 
lic-interest viewpoint it would be desirable to 
find ways to eliminate this type of govern- 
mental control. 

How does governmental regulation affect the 
distributor’s spread? A study of distributors’ 
gross handling margins in 145 markets in March, 
1957, showed that: 

(1) The gallon container is the key to low-cost 
distribution of milk in many markets. In ten 
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of the 15 low-margin markets, two out of three 
sold milk at stores in gallon jugs (Table 3). 
This proportion was over three times that for 
the 145 markets included in this study, where 
only one of five (30 markets) sold milk at gallon 
prices. 

(2) Five markets in the low-margin group 
sold milk in half-gallon containers. Hence, low 
distributor margins, as shown by this study, 
were directly associated with quantity sales at 
low prices. 

(3) In federal order markets, keen store com- 
petition, which tends to lower distributors’ mar- 
gins, is possible without lowering prices to pro- 
ducers. Ten of the 15 low-margin markets were 
under federal milk orders. 

(4) Only one out of 33 markets under state 
consumer price control was included in the 
15 low-spread markets, and this market, Alex- 


TAELE 3 
Distributors’ gross margins for handling milk 
in 145 markets, March, 1957" 


Distributor gross margin 


Single- 
Av. of all quart, 
Lowest consumer home- 
store prices delivered 
price reported price 
(per qt.) —————_ 
15— Market average: 
lowest 6.7 9.9 11.4 
145—Market average 10.5 11.6 12.2 
15—Market average: 
highest 13.5 13.6 13.5 


* Data as computed from USDA, Fluid “Milk and 
Cream Report, Mareh, 1957. 


andria-Arlington, was just across the river from 
Washington, D.C., which had the lowest margin. 
State control of consumer prices tends to keep 
distributors’ margins higher than those in 
markets with keen store competition. 

What relation exists between governniental 
regulation and the development of fresh milk 
substitutes? The development of a sterile con- 
centrated milk and a dry whole milk powder, 
which can be substituted in place of fresh whole 
milk, is likely to break down all types of trade 
barriers now obstructing the free flow of milk 
between the different states. 

Recent studies have shown that: 


(1) At the 1957 Farm and Home Week at 
the University of Illinois, 35% of those 
taking the taste test thought sterile con- 
centrated milk (reconstituted) was regu- 
lar milk. The sterile milk used in the 
test, processed by Dr. E. O. Herreid, 
was two months old, and had been held 
in tin cans at 70° F. 
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(2) One firm that has already invested over 
half a million dollars in research on 
sterile coneentrate estimates that the 


market for it will be around six billion 
quarts annually, or about one-fourth of 
that for fresh whole milk. 


Another firm which has developed a 
sterile concentrate is planning to market 
it on a national basis within a year. 


~ 
~ 


(4 


~ 


At present, at least 50 scientists in 20 
different institutions, including private 
firms and universities, are engaging in 
research to develop concentrated milk or 
whole milk powder that can compete with 
fresh whole milk. 


The development of fresh milk substitutes 
may well be watched with interest by all groups 
in the dairy industry. 

Synthetics are displacing cotton. In 1913, 
90% of all fibers used in the United States were 
cotton. By 1956, this proportion had fallen 
to 65%. 

In 1913, production of synthetic fibers was 
negligible. By 1955, synthetics constituted 26% 
ot the total amount of fibers used. 

The declining domestie consumption of cot- 
ton may be directly associated with high sup- 
port prices, together with increased competition 
trom synthetics. 

The electric industry: Low prices and high 
volume per consumer. Residential consumption 
of electricity increased from an average of 398 
kwh. per consumer in 1929, to 2,549 kwh. in 
1954, a sixfold increase. 

During this same period, the price per kilo- 
watt hour dropped sharply. In 1929, the price 
averaged 6.33¢ per kwh.; by 1954 it had de- 
clined to 2.69¢, or about two-fifths of that for 
1929. 

The electric industry has operated on the 
principle of mass production at low unit costs. 
Both production and service costs have been 
reduced through volume output and use of new 
technology. 

The dairy industry can profit by the experi- 
ence of the electrie industry. 

Long-time outlook for the dairy industry. 
There are both favorable and unfavorable fac- 
tors now affecting the dairy industry. Among 
the favorable ones are: (a) A steady increase 
in population; (b) a steady increase in pur- 
chasing power of consumers; (c) an increase in 
per capita consumption of frozen dairy prod- 
ucts and nonfat dry milk solids; (d) the de- 
velopment of new low-cost methods for distrib- 
uting milk; (e) an inventive group of scientists 
whose new products are likely to benefit con- 
sumers as well as the dairy industry, (f) an 
amazing increase in the efficiency of producing 
milk, which is likely to continue. 

Among the unfavorable factors may be listed : 
(1) Loss in the per capita consumption of but- 
ter and evaporated and condensed milk; (2) in- 
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creasing pressures among producer groups, 
sometimes encouraged by labor unions, to de- 
mand governmental price supports at unduly 
high levels. In some areas, such as Detroit and 
New York, violence has been used in an attempt 
to attain this objective; (3) an excessive volume 
of governmental purchases of nonfat dry solids 
and cheese resulting from high price supports; 
(4) the cost-price squeeze, which is particularly 
difficult for those who have just commenced 
dairying (this is not, however, peculiar to the 
dairy industry); (5) excessive governmental 
regulation for states under state consumer price 
control and for a few federal order markets, 
(6) use of sanitary milk ordinances as trade 
barriers to prevent the intrastate and interstate 
flow of milk and milk products. 

The future of the dairy industry depends to 
a considerable degree upon the types of gov- 
ernmental policies that are put into operation. 

In the first place, will governmental action 
be taken to prevent sanitary milk ordinances 
from being used as trade barriers, in the flow 
of milk within the separate states and between 
the different states? 

In the second place, are state consumer price 
controls going to continue to prevent the intro- 
duction of new technology which, in competitive 
areas, has resulted in lower-cost milk distribu- 
tion and lower prices to consumers ? 

Finally, what is the probable future of gov- 
ernmental price supports for dairy products? 
If, on the one hand, the advocates of high gov- 
ernmental price supports should succeed in at- 
taining their objective through use of produc- 
tion controls and individual marketing quotas, 
dairying, like cotton, could become a declining 
industry. High price supports would tend to 
lower per capita milk consumption and encour- 
age substitution similar to the increased use of 
synthetics in the fiber industry. 

If, on the other hand, governmental price 
supports are kept at a level that over the years 
will clear the market, the dairy industry, like 
the electric industry, can look forward to a long 
period of growth and expansion. Under a favor- 
able environment, trade barriers that now exist 
are likely to be sharply curbed as new products 
go around them, give consumers more for their 
money, and give farmers a larger share of the 
consumer’s dollar. 

It is certainly to be hoped that the long-time 
enlightened self-interest of the dairy industry 
can be its guiding policy, rather than the short- 
time viewpoint of those who would ignore the 
history of industries that have already suc- 
cumbed to the weakening influences of excessive 
governmental controls, or have failed to use the 
governmental programs that operate in the 
public interest. 
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566. A Textbook of Dairy Chemistry. Vol. 
II, Practical. Third edition revised. EKpGar 
R. Line. Chapman and Hall Ltd., London, 
Price, 16 shillings. 

This edition forms an excellent basis for a 
practical, undergraduate laboratory course in 
Dairy Chemistry. The emphasis is placed on 
analytical tests and techniques employed in 
connection with milk and dairy products. 

Material covered here, which is not found 
in the previous edition of this book, includes 
experiments on the turbidity test involving 
heat-denatured whey proteins, phosphatase test, 
detection of quaternary ammonium compounds 
in milk, detection of reactive sulfhydryl groups 
in heated milk, action of detergent solutions 
on hard water, determination of lactie acid, 
determination of sucrose in sweetened con- 
densed milk, and the determination of residual 
chlorine in water. In some instances, different 
tests or modifications of tests used in the earlier 
edition are presented. There are also a few 
more illustrations of apparatus and additional 
discussion. J. Tobias 


567. The Freezing Preservation of Foods. 
Vol. II—Cooked and Prepared Foods. 3rd ed., 
559 pp. D. K. Tress_er anp C. F. Evers. The 
Avi Publishing Company, Inc., Westport, 
Conn. 1957. 

Volume I of this pair, Freezing of Fresh 
Foods, has been reviewed in this Journal (July, 
1957). An extensive review of Volume II is 
not necessary, because it follows the pattern 
of the first volume, and the same plaudits apply. 

The freezing of ready-to-eat foous, covered 
in a single chapter in the previous edition, now 
requires an entire book for adequate coverage. 
The first chapter justifies this emphasis, Al- 
though research on frozen baked goods, pre- 
pared poultry, meat dishes, ete., was initiated 
in 1930, consumer interest in such products was 
almost completely lacking until the present 
decade. Now the freezing of ready-to-eat foods 
is rapidly becoming a separate industry. 
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Chapter 2, a discussion of special problems 
encountered in this field, builds on the informa- 
tion given in 9 chapters of Vol. I and is espe- 
cially good on the microbiology of precooked 
frozen foods. The material presented on pack- 
aging of these products is also well done. 

The chapter entitled “Ice cream, Sherberts, 
and Ices” is probably elementary to most dairy 
technologists, but the 70 references appended 
should be helpful. The major value of this book 
to readers of this Journal would be the ex- 
tensive coverage given to the many foods, such 
as cheesecake and candy, which contain dairy 
products. Formulas and production methods 
are given for most of the prepared foods. From 
this standpoint alone this book is worth obtain- 
ing. 
United States Standards for grades of sever- 
al frozen prepared foods, as well as a few 
military specifications, are presented in the 
Appendix. M. P. Steinberg 


568. Manuale Lactis. 11 Folge, Klasse 6. Milch- 
erzeugnisse, Nebenproducts. (Milk M2nual, 
Series 11, Class 6. Milk Products, By-Prod- 
ucts.) M. E. Scuunz anp G. Sypow. Verlag, 
Hans Carl, Niirnberg 2, Germany. 

This is one of a series of handbooks of the 
dairy industry which began appearing during 
the years 1948 and 1949. The current one con- 
tains a bibliography of articles published in 
many parts of the world on subjects dealing 
with dairy products other than milk, butter, 
and cheese. Both literature and patents appear- 
ing during the years 1939 to 1956 are ab- 
stracted under the following headings: (1) 
General; (2) sour milks, yoghurt, ketir, butter- 
milk, acidophilus milk; (3) milk-fruit drinks, 
cocoa drinks, malted milk, milk champagne; 
(4) ice cream, frozen milk, frozen cream, freez- 
ing techniques; (5) condensed milk products, 
evaporated milk, sweetened condensed milk, 
sterilization of condensed milk; (6) dry milk 
products, whole milk powder, skimmilk powder, 
buttermilk powder, cream powder; drying teeh- 
niques, methods; packaging, utilization of milk 
powder; special products; (7) whey and whey 
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products; (8) specially processed milks, baking 
agents, egg substitutes; (9) foods ineorporat- 
ing milk, such as baked goods, bread, pastries, 
milk chocolate, binding agents for sausage, sub- 
stitutes for baking fats, and (10) other topies, 


ealeulations (by-products without milk and 
industrial by-products). 
For the convenience ot English-speaking 


readers, a reference to an English journal con- 


taining the abstract is also made. 
J. Tobias 


569. Grundlagen der Chemie, Anorganische 
Chemie in einfacher Darstellung. K. HENNIEs. 
Hans Carl, Niirnberg, Germany. 455 pp. 18.50 
D.M. 1957. 

This book deals with basie inorganie chem- 
istry as currently presented in a first-year 
course in chemistry in the United States. It is 
very similar in content and arrangement of 
subject material to Introductory College Chem- 
istry by H. N. Holmes, or to General Chemistry 
by Sisler, Vanderwerf, and Davidson. 

In an American book a short history of 
chemistry is usually given as an introductory 
chapter. In this German counterpart, the his- 
tory of chemistry is given in perspective, in 
the last chapter of the book. The remaining 
chapters are, however, written in orthodox 
style, with more emphasis on physical chemistry 
than is usually given in a book serving as an 
introduction to inorganie chemistry. These 
chapters include a discussion of the general 
laws of chemistry, the nonmetals, rare gases, 
metals, and radioactive elements. The last four 
chapters contain a short discussion of colloid 
chemistry. 

This book could serve as an excellent means 
of study for American graduate students who 
previously have not been exposed to scientific 
German. It would serve to broaden a_back- 
ground of German as usually given at the high 
school or undergraduate student level. 

F. A. Kummerow 


BUTTER 


570. Cheese and butter slicer. h. Peckover. 
U. S. Patent 2,804,686. 2 claims. Sept. 3, 1957. 


Offie. Gaz. U.S. Pat. Office, 722, 1:29. 1957. 
Individual rectangular-shaped portions of 


cheese and butter are formed by hand by this 
device, consisting of a cutting blade and slotted, 
spatula-like handle. R. Whitaker 


571. Sur la teneur en eau des beurres stockés 
en chambre froide (Moisture content of cold 
storage butter). J. Cusais, L. Serres, AND 
S. Amaricies. Le Lait, 37, 370. 1957. 

It is concluded that there is practically no 
moisture loss during cold storage of properly 
worked butter. There are varying degrees of 
moisture loss when poorly worked butter is 
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placed in storage. These losses can be serious, 
but can be overcome by proper working. The 
latter is the method of control. 

R. W. Rudnick, Jr. 


CHEESE 


572. Acidity development in Italian-cheese 
starter cultures. W. J. Harper anp R. M. 
Huser, Dept. of Dairy Technol., Ohio State 
Univ., Columbus. Milk Prod. J., 48, 8:16. 
1957. 

Differences in the ratio of the surface area 
to the depth (S/D) of the media were related 
to problems involving slow acid development 
during the manufacture of experimental Provo- 
lone cheese. The S/D ratio of the milk in the 
cheese vat must be similar to that which has 
been utilized in earrying the starter culture. 
Failure to utilize S/D ratios similar to that 
required in the cheese vat resulted in failure 
in the manufacture of Provolone cheese. 

The authors conclude that some difficulties 
in acid production by apparently active starter 
cultures may be related to marked differences 
in surface-depth ratios of the medium in which 
the cultures are grown, when this problem ean- 
not be related either to bacteriophage or to 
antibiotics. J. J. Janzen 


573. Hot pack, cream-type cheese from re- 
constituted milk ingredients. J. P. MALKAMES, 
G. H. Norman, anp C. Jason, 13th Air Force 
Central Exch., APO 74, San Francisco. Milk 
Prod. J., 48, 6: 36. 1957. 

The authors discuss the manufacture of a 
hot pack, cream-type cheese using low-heat 
nonfat milk solids, anhydrous butterfat, an- 
hydrous citric acid erystals, salt, and locust 
bean gum. This cheese possessed a pleasing 
flavor similar to that of cream cheese. It had 
a smooth texture and firm body at 40° F., the 
spreadability was fair to good and improved 
with increase in temperature. 

Detailed manufacturing procedures are pre- 
sented. The product can be held safely for 
a period of from 4 to 5 wk. at 40° F. Flavor 
deterioration starts at about 5 wk. 

J. J. Janzen 


574. The tyrosine decarboxylase potential of 
milk and cheese. P. Rarnanp anp G. Mocquor, 
Natl. Inst. for Agr. Research, Jony-en-josas, 
France, aNp F. V. Kostkowsk1, Dept. of Dairy 
Ind., Cornell Univ., Ithaca, N.Y. Vol. 2, Proe. 
14th Internatl. Dairy Congress. 

Since tyrosine decarboxylase is not present 
in cow, goat, or sheep milk, it may be assumed 
that its presence in cheese is due to microbial 
origin. 

Roquefort, Cantal, Pont l’Eveque, and Carre- 
de-l’est all showed variable concentrations of 
tyrosine decarboxylase originating from miecro- 
bial sources. 


CHEESE 


The amino acid decarboxylase system, par- 
ticularly bacterial surface-ripened cheese, would 
preclude any great decarboxylation of free 
tyrosine during ripening. The authors believe 
that a deaminase system would become activated 
to attack the free tyrosine to form phenolic 
compounds and ammonia, while other free 
amino acids would become deaminated to their 
respective end products and ammonia. 


H. H. Weiser 


575. The heat stability of bacterial tyrosine 
decarboxylase. P. R. Raipanp anp G. Mocqvor, 
Natl. Inst. for Agr. Research, Jony-en-josas, 
France, anp F. V. Kostxkowsk1, Dept of Dairy 
Ind., Cornell Univ., Ithaca, N.Y. Vol. 2, Proce. 
14th Internatl. Dairy Congress. 

The heat stability of the tyrosine decarboxy- 
lase from Streptococcus faecalis R was deter- 
mined in milk and whey at different pH levels. 

Tyrosine decarboxylase added to fresh milk 
at pH 6.65 was inactivated after heating the 
milk to 61.8° C. for 30 min., 65.5 °C. for 20 
min., and 71.1° C. for 20 see. Thirty-five per 
cent of the enzyme remained active when heated 
to 71.1° C. for 8 min. at pH 5.5. The stability 
of this enzyme at low pH and high-heat treat- 
ment may have some significance of such ex- 
treme stability to gas blowing of processed 
cheese. 

No real evidence has been obtained to show 
that gas blowing of some processed cheese 
originates from heat-resistant enzymatic sources, 
or even that the heat stability of the amino 
acid decarboxylase in cheese is similar to that 
observed in milk and whey. H. H. Weiser 


576. Some unidentified nitrogenous com- 
pounds of cheese. G. J. SILVERMAN AND F. V. 
KostkowskI, Dept of Dairy Ind., Cornell 
Univ., Ithaca, N. Y. Vol. 2, Proce. 14th Inter- 
natl. Dairy Congress. 

Refinements in two-dimensional paper chro- 
matography for ripened cheese resulted in a 
better resolution of nitrogenous components. 

The chemical composition of raw and pasteur- 
ized milk cheese showed differences in total 
amino acid concentrations and some nitroge- 
nous compounds. Putrescine, cadaverine, and 
tyramine are present in raw but not in pasteur- 
ized milk cheese. Also, large amounts of serine 
and low levels of aspartic acid are present 
in well-ripened pasteurized milk cheese. 

Apparently, a portion of the casein molecule, 
possessing a high proline content, resists cer- 
tain bacterial proteinase of Cheddar cheese, or 
it may be that free proline is utilized by micro- 
organisms for nutritional purposes. 


H. H. Weiser 


577. Machine for forming cheese bal’s of 
uniform weight and shape. A. A. MONGIELLO 
AnD Z, Bitous. U.S. Patent 2,803,878. 6 claims. 
Aug. 27, 1957. Offie. Gaz. U.S. Pat. Office, 721, 
4: 660. 1957. 


A93 


Spherical portions of cheese are cut from 
cheese by a hollow semispherical cutting mold 
and discharged one at a time. The cheese is 
rotated and pressed against the ball-forming 
mold by compressed air. R. Whitaker 


578. Knife for cutting cheese and the like. 
E. C. Neuson, U.S. Patent 2,803,876. 1 claim. 
Aug. 27, 1957. Offie. Gaz. U.S. Pat. Office, 721, 
4: 659. 1957. 

A deseription of a knife designed for cutting 
cheese by hand. R. Whitaker 


CONDENSED AND DRIED MILKS; 
BY-PRODUCTS 


579. Increasing the protein content of milk 
products. E. G. Stimpson anp H. YounG (as- 
signors to National Dairy Products Corp.). 
U.S. Patent 2,809,113. 15 claims. Oct. 8, 1957. 
Offic. Gaz. U.S. Pat. Office, 723, 2: 357. 1957. 

Milk or other dairy product, containing 0.05 
to 0.06% added available nitrogen, is cultured 
with a yeast or mold at 80-100° F. and at 
pH 3.5 to 7.5, to increase the protein and de- 
evease the lactose content. The growth of the 
microorganisms is facilitated by aeration with- 
in the range from about 0.1 to 2.5 volumes of 
air per volume of medium per minute during 
incubation. A treatment is given the final prod- 
uct to release the cell contents. 

R. Whitaker 


580. Method for the preparation of mashed 
potatoes. KE. G. Cooper. U.S. Patent 2,802,742. 
2 claims. Aug. 13, 1957. Office. Gaz. U.S. Pat. 
Office, 721, 2: 349. 1957. 

In the manufacture of mashed potatoes from 
dehydrated potato powder, 2% of nonfat dried 
milk solids is added. R. Whitaker 


581. Alginate composition for making milk 
puddings and process for making the same. 
K. F. Gispsen (assignor to Keleo Co.). U.S. 
Patent 2,808,337. 21 claims. Oct. 1, 1957. 
Office. Gaz. U.S. Pat. Office, 723, 1: 147. 1957. 
A thickening agent for a milk-base pudding 
consisting of alginic acid, sodium carbonate, 
and a calcium part. R. Whitaker 


582. Process and apparatus for manufacture 
of casein. P. H. Smart anv C. E. NELSON 
(assignors to Foremost Dairies, Ine.). U.S. 
Patent 2,807,608. Sept. 24, 1957. Offie. Gaz. 
U.S. Pat. Office, 722, 4: 790. 1957. 

Alkaline casein is acidified and before pre- 
cipitation takes place is fed continuously into 
a flowing stream of acid solution where, on 
continued movement, it forms a rope-like curd 
mass. When fully insolubilized, the precipi- 
tated casein is directed out of the acid stream 
for washing and drying. R. Whitaker 


583. Process for cooling, ‘pressing, and dry- 
ing of protein-containing glue. M. G. YArri. 
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U.S. Patent 2,807,051. 3 claims. Sept. 24, 
1957. Office. Gaz. U.S. Pat. Office, 722, 4: 654. 
1957. 


Hot, wet, coagulated casein is passed between 
two rolls, which cool it to 16° C. or below, 
to form a continuous sheet. R. Whitaker 


DAIRY BACTERIOLOGY 


584. A technique to increase sensitivity of 
the disc assay method for antibiotics in milk. 
F. V. Kostxowsk1, Dept. Dairy Ind., Cornell 
Univ., Ithaca, N. Y., anp G. Mocquot, Natl. 
Inst. for Agr. Research, Jony-en-josas, France. 
Vol. 2, Proe. 14th Internat]. Dairy Congress. 

The use of cireular dried-milk tablets instead 
of paper dises, used in the standard assay 
method for antibiotics in milk, increased the 
sensitivity almost tenfold. It was possible to 
detect 0.01 I.U. penicillin/ml, 0.1 unit aureo- 
myein/ml, and 0.5 unit dihydrostreptomycin or 
neomyein/ml in milk, 

Apparently, the mechanics of diffusion of 
the antibiotic down through the dried-milk 
tablet is a contributing factor of sensitivity. 

Greater sensitivity is attained by decreasing 
the amount of agar on the standard petri dish; 
however, the thinner agar layer may be uneven 
and may erack during incubation. 

H. H. Weiser 


585. Preparation of cheese cultures. A. B. 
EREKSON (assignor to the Borden Co.). U.S. 
Patent 2,805,950. 6 claims. Sept. 10, 1957. 
Offic. Gaz. U.S. Pat. Office, 722, 2: 362. 1957. 
A starter for Swiss cheese is prepared from 
a culture of Streptococcus thermophilus which 
is free from lactobacilli, yeasts, and molds. The 
starter is grown in whey to an acidity of 0.35 
to 0.40%; then 5 to 15% by weight of milk 
powder is added, the mixture cooled and frozen 
for subsequent use. R. Whitaker 


586. Sur l'emploi d'une bactérie thermophile 
pour un dosage rapide de la nisine (Use of 
a thermophilic organism for rapid determi- 
nation of nisin). P. Rarpaup. Le Lait, 37: 378. 
1957. 

The author makes use of an organism with 
optimum growth at 68°C. to determine bio- 
logically the amount of nisin present. Advan- 
tages claimed for the method are that the 
medium is simple and does not need to be 
sterilized, aseptic techniques are not essential, 
and results are readily determined by pH of 
the culfures. R. W. Rudnick, Jr. 


587. La recherche d’antibiotiques, seuls ou 
associés, dans le lait. (Detection of antibiotics, 
singly or combined, in milk.) P. Doprer. Le 
Lait, 37:20. 1957. 

By use of strains of S. lactis accustomed to 
growth in small amounts of various antibiotics, 
the authors set up a systematic scheme for 
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determining which of several antibioties are 
present in milk. They report that the tech- 
nique can be used by any competent industrial 
laboratory. R. W. Rudnick, Jr. 


DAIRY CHEMISTRY 


588. Amino acid composition of adult and 
foetal myoglobin of the cow. R. Timmer, H. J. 
VAN DER HELM, AND T. H. J. Hursman. Nature, 
180, 4579: 239. 1957. 

Myoglobin from these two sources was stud- 
ied by means of paper electrophoresis and 
column chromatography. No significant differ- 
ence was found. Some differences were observed 
in the hemoglobin from the two sources. 

R. Whitaker 


589. Automatic densimeter jar. G. M. Wat- 
LACE. Dairy Ind., 22, 5: 419. 1957. 

This instrument is designed to provide a 
means of determining rapidly the density of 
milk by means of a lactometer. It consists of a 
cylinder, provided with a side arm for filling 
without foam formation, a thermometer well, 
an overflow giving a constant level, and a drain 
pet cock. The instrument may be cleaned with- 
out removing the lactometer. R. Whitaker 


590. Activity and specificity of rennin. J. C. 
Fisu. Nature, 180, 4581: 345. 1957. 

The proteolytic activity of rennin has been 
shown to be specific and not due to contam- 
inants. R. Whitaker 


DAIRY ENGINEERING 


Stopping deterioration in recirculating 
P. G. Biro, Wright 
Ind. Refrig., 


591. 
cooling water systems. 
Chemical Corp., Chicago, Il. 
133, 1:15. 1957. 

A corrosion-control review, this article con- 
tains information concerning both mechanical 
inhibitors (theory and practical application), 
common inhibitors, dosage and pH control, and 
means of controlling solids. It is reported that 
the three most important control factors are 
quantity of inhibitor, pH control, and concen- 
tration cycles. R. W. Rudnick, Jr. 


592. Operating pointers for cutting refriger- 
ation costs. W. J. Kampman, Creamery Pack- 
age Mfg. Co., Chicago, Ill. Ind. Refrig., 133, 
1: 30. 1957. 

Acting on the premise that refrigeration is 
one of the major operations in the dairy plant, 
and thus a major source of operating and re- 
pair expense, the author gives a detailed check 
list on reducing these expenses. Each item of 
equipment in the refrigeration system is listed, 
and precautions noted. R. W. Rudnick, Jr. 


593. Developments in dairy processing equip- 
ment. H. L. Mirren, Jr., Creamery Package 
Mfg. Co., Chieago, Ill. Milk Prod. J., 48, 
6:80. 1957. 


DAIRY ENGINEERING 


The author diseusses the new and significant 
developments in the dairy industry, ineluding 
new larger-capacity equipment, new circulation 
cleaning equipment, flavor-treating equipment 
and processes, ultra high-temperature pro- 
cessing equipment, instantizers for dried milk 
solids, and flow meters. 

In addition, a brief discussion is presented 
on new features of design for existing types of 
processing equipment, such as positive pumps, 
paper packaging and overwrap equipment, new 
cup machines, ete. J. J. Janzen 


594. Bottle pocket. J. B. McCabe (assignor 
to Cherry-Burrell Corp.). U.S. Patent 2,804,- 
966. 2 claims. Sept. 3, 1957. Offie. Gaz. U.S. 
Pat. Office, 722, 1: 100. 1957. 
Details are given for the construction of a 
pocket for holding bottles in a bottle-washer. 
R. Whitaker 


595. Apparatus for emptying containers of 
liquid. W. S. Epwarps (assignor to National 
Dairy Products Corp.). U. 5. Patent 2,803,361. 
+ claims. Aug. 20. 1957. Offie. Gaz. U.S. Pat. 
Office, 721, 3: 520. 1957. 

Paper milk-bottles containing liquid dairy 
produets are emptied by passing them through 
this device, which crushes them between two 
grooved rollers, delivering the product to a 
reservoir and collecting the crushed containers 
to facilitate disposal. R. Whitaker 


596. Container-handling apparatus. R. EK. 
PaLMeR (assignor to Oswego Falls Corp.). 


U.S. Patent 2,805,753. 4 claims. Sept. 10, 
1957. Office. Gaz. U.S. Pat. Office, 722, 2: 313. 
1957. 


A conveyor is described for arranging paper 
milk-bottles, moving in single file, into pairs 
with selected sides adjacent. R. Whitaker 


597. Refrigerated storage tank. M. Srexe- 
KORN, W. G. Esperson, AND J. AMMERMAN 
(assignors to U.S. Industries, Ine.). U.S. 
Patent 2,803,952. 5 claims. Aug. 27, 1957. 
Offic. Gaz. U.S. Pat. Office, 721, 4: 679. 1957. 
An insulated, jacketed round-bottom tank 
is described, having an agitator, flush valve, 
and refrigerating system. R. Whitaker 


598. Refrigerating tunnel. A. FRIEDMAN AND 
D. Lurie (assignors to Joe Lowe Corp.). U.S. 
Patent 2,808,790. 15 claims. Oct. 8, 1957. Offic. 
Gaz. U.S. Pat. Office, 723, 2: 273. 1957. 

Stick novelties, hanging from a series of 
stick-holders in a track installed in a low- 
temperature tunnel, are moved forward to per- 
mit rapid hardening prior to packaging. 

R. Whitaker 


599. Milk-carton crusher. R. KE. PALMER (as- 
signor to Dari Research Corp.). U.S. Patent 
2,808,776. 10 claims. Oet. 8, 1957. Offie. Gaz. 
U.S. Pat. Office, 723, 2: 269. 1957. 
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A device for removing milk from returned 
paper cartons. The cartons are squeezed by 
a roll, the milk drawn to a reservoir, and the 
crushed cartons impaled on pins and later re- 
moved for discharge, separately from the milk. 

R. Whitaker 


600. Implement for transferring frozen con- 
fections from bulk into small containers. V. B. 
Puiuuips, J. G. Everett, anp R. Horkema. 
U.S. Patent 2,808,791. 1 claim. Oct. 8, 1957. 
Offie. Gaz. U.S. Pat. Offiee, 723, 2: 273. 1957. 
A device for cutting cylindrical-shaped por- 
tions of ice cream from bulk cans. The por- 
tions are slit lengthwise by a crosswire. 


R. Whitaker 


DAIRY PLANT MANAGEMENT 
AND ECONOMICS 


601. The dairy products industry under the 
amended Federal Wage-Hour Law. N. Brown, 
Administrator, U.S. Dept. of Labor. Milk 
Prod. J., 48, 8:18. 1957. 

The author reviews the provisions of the Act 
popularly known as the “Federal Wage-Hour 
Law,” as they may be affected by the new 
minimum wage law. The following phases are 
highlighted in the discussion: (1) Employee 
coverage; (2) “first processing” exemption; 
(3) overtime pay exemption for outside buyers; 
(4) “white-collar” exemptions; (5) motor car- 
rier exemption; (6) retail establishment ex- 
emption; (7) overtime computation; (8) child- 
labor provisions, and (9) record-keeping. 

J. J. Janzen 


602. Ten billions spent in U.S. for dairy 
products in 1956. Anon. Ice Cream Rev., 41, 
3: 66. 1957. 

Data released by the Milk Industry Founda- 
tion show that, for the first time, consumers of 
the United States spent over 10 billion dollars 
for milk and dairy products in 1956. This 
figure represents 16.6% of the total food bil! 
in the, United States during 1956. Out of every 
dollar spent for dairy foods in 1956, 13.7 ¢ went 
to the ice cream industry. W. J. Caulfield 


603. Cut distribution costs. G. Parrzrson, 
The Borden Co., New York, N. Y. Ice Cream 
Rev., 41, 3:50. 1957. 

Three changes were introduced by the Borden 
Co. to reduce distribution and handling costs 
of ice cream. The first change was to sub- 
stitute pallets for conveyors in handling the 
stock. This change resulted in a saving of 
from 12 to 15 man-hours in unloading a 30-foot 
trailer. The second change was to intrdouce a 
center-aisle, walk-in type route truck with full- 
flush rear doors. Each truck is equipped with 
five removable rack sections, which ride on 
roller conveyor sections built in the truck floor. 
The third change effected had to do with the 
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method of loading the route trucks. Under the 
new system, the truck is backed up to an open- 
ing in a vestibule maintained at 45° F. The 
rear door of the truck is completely open dur- 
ing the loading operation. The load is prepared 
by rolling the removable racks onto dollies 
which, in turn, are rolled into the storage area 
and the order made up. When the rack is 
loaded, it is returned to the vestibule, checked, 
and pushed back into the truck. This new 
method of loading the route trucks has resulted 
in labor savings of from 40 to 50% over the 
former method. 

In handling individual orders on the route, 
the driver enters the truck body through the 
door from the cab and makes up the order. The 
various items are placed on the floor adjacent 
to a small service door. The items are removed 
from the truck through this service door. This 
new type of truck, and method of handling the 
stock, are being heartily endorsed by the driver 
salesmen. W. J. Caulfield 


604. Milk-bottle carrier. W. J. Comstock. 
U.S. Patent 2,806,731. 2 claims. Sept. 17, 1957. 
Offie. Gaz. U.S. Pat. Office, 722, 3: 569. 1957. 
A handle made of wire for carrying a glass 
milk-bottle. R. Whitaker 


605. Container holder. R. J. Burns. U.S. 
Patent 2,807,399. 3 claims. Sept. 24, 1957. 
Offic. Gaz. U.S. Pat. Office, 722, 4: 744. 

A wire holder for paper milk-bottles is de- 
seribed. R. Whitaker 


606. Collapsible multiple compartment car- 
ton. K. T. Burrery (assignor to Sutherland 
Paper Co.). U.S. Patent 2,808,177. 5 claims. 
Oct. 1, 1957. Offie. Gaz. U.S. Pat. Office, 723, 
1: 107. 1957. 
A earrier for carrying several bottles of milk. 
R. Whitaker 


607. Stackable carrying case. KE. C. Voigur. 

U.S. Patent 2,802,589. 6 claims. Aug. 13, 1957. 

Offic. Gaz. U.S. Pat. Office, 721, 2: 312. 1957. 
A wire case for milk bottles is described. 


R. Whitaker 


FEEDS AND FEEDING 


608. Method for increasing nutritive value 
of foliage. I. J. Betasco, M. F. Gripsins, 
D. W. KourerMan, anp F. B. VauGHAN (as- 
signors to E. I. du Pont de Nemours and Co.). 
U.S. Patent 2.802,307. 5 claims. Aug. 13, 1957. 
Offic. Gaz. U.S. Pat. Office, 721, 2: 239. 1957. 
To improve the nutritive value of roughage 
for ruminants the plants are sprayed with an 
aqueous solution of urea 8 hr. to ten days prior 
to harvesting. R. Whitaker 


609. Process for feeding ruminants and im- 
proved feed supplement therefor. P. C. ANDER- 
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son ano J. L. C. Rapp (assignors to Feed 
Service Corp.) U.S. Patent 2,808,332. 21 claims. 
Oct. 1, 1957. Office. Gaz. U.S. Pat. Office, 723, 
1: 147. 1957. 


The amount of nitrogen retained by rumi- 
nants from a feed is increased by the addition 
of a source of synthetical nitrogen and some 
ethyl alcohol. R. Whitaker 


610. The effect of the duration of whole milk 
feeding on the growth of dairy calves. R. L. 
STEELE ', Dept. of Dairy Husb., W. Va. Univ., 
Morgantown. 

Sixteen dairy calves of Jersey, Ayrshire, and 
Holstein breeds were randomly assigned to two 
treatments and compared to see if any differ- 
ences could be detected in growth and digestive 
disorders under two different durations of whole 
milk feeding. Calves under the two treatments 
were managed and fed alike, except for the 
duration of the milk feeding. The one group of 
calves received 399 lb. of milk per calf from 
birth to 8 wk. of age; the other group received 
the same amount of milk per calf, but from 
birth to 12 wk. of age. Hay and starter were 
fed free choice. 

Calves in both treatments were above normal 
in growth after 8 wk. of age and there was no 
significant difference in weight. However, at 
20 wk. of age there was a difference of 30 Ib. 
per calf in favor of the calves which received 
milk for 12 wk., which approached statistical 
significance. This group of calves also required 
less total digestible nutrients per pound of gain 
for the 16-wk. feed-recording period. They 
required only 2.18 lb. of total digestible nu- 
trients per pound of gain, as compared to 2.28 
lb. of total digestible nutrients per pound of 
gain required by the calves receiving milk for 
8S wk. R. L. Steele 


‘Prepared from a portion of a thesis submitted 
by the author in partial fulfillment of the require- 
ments for the M.S. degree at West Virginia 
University. 


GENETICS AND BREEDING 


611. Genetics of the £-lactoglobulins of cow’s 
milk. R. AscHAFFENBURG AND J. Drewry. 
Nature, 180, 4582: 376. 1957 

Two ditferent 8-lactalbumins, A (formerly 
B:) and B (formerly £:), were determined 
electrophoretically in the milk of 278 cows. 
From the data presented, support is given to 
the hypothesis that the formation of these pro- 
teins is controlled by a single gene. The authors 
deduced the type of gene of the bulls from 
previous offspring. A possible similarity of the 
B-lactoglobulin content of milk to the blood 
groups of the cattle is suggested. It also appears 
likely that there is a relation between the con- 
centration of each of the lactalbumins and the 
amount of casein in the milk and that the two 
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lactalbumins differ in the lactalbumin: casein 
ratio. The physiological significance of this 
is briefly discussed. R. Whitaker 
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612. Milking systems. H. H. Hint. U.S. 
Patent 2,805,643. 2 claims. Sept. 10, 1957. 
Offic. Gaz. U.S. Pat. Office, 722, 2: 284. 1957. 

A pipeline milker is deseribed. The system 
has a single pulsating vacuum line leading 
from a single vacnum pump to ten or more 
milking units. The milk from each unit is auto- 
matically discharged to a reservoir and then 
into a single milk line, for delivery to a storage 


tank. R. Whitaker 


613. Barn-cleaning apparatus. G. B. Cart- 
son, A. O. Cartson, AnD A. E. Cartson. U.S. 
Patent 2,804,194. 3 claims. Aug. 27, 1957. 
Office. Gaz. U.S. Pat. Office, 721, 4: 743. 1927. 

Waste material in a barn gutter is pushed 
to the end of the gutter by an endless flexible 
conveyor, equipped with logs which a. to 
serape the walls of the gutter. The conveyor, 
in turn, is cleaned by a rotating brush. 

R. Whitaker 


614. Milking and collecting apparatus. R. R. 
GRAVES (assignor to Graves-Stambaugh Corp.) 
U.S. Patent 2,808,025. 22 claims. Oct. 1, 1957. 
Offic. Gaz. U.S. Pat. Office, 723, 1:67. 1957. 
An arrangement of a pipe-line milker which 
prevents the milk from coming in contact with 
air while it is weighed and discharged through 
a pipe line. R. Whitaker 


615. Milk-can cover. R. M. Harris. U.S. 
Patent 2,808,959. 3 claims. Oct. 8, 1957. Offie. 
Gaz. U.S. Pat. Office, 723, 2: 317. 1957. 


A milk-ean lid with an expanding band, 
which seals the can tightly when a toggle link- 
age arrangement is operated by hand to ex- 
pand the band. R. Whitaker 


ICE CREAM 


616. Guard device for frozen confection. 
J. M. Ackatusky. U.S. Patent 2,803,550. 1 
claim. Aug. 20, 1957. Office. Gaz. U.S. Pat. 
Office, 721, 3: 568. 1957. 

A device for holding a stick-novelty type of 
frozen confection, consisting of a tray with 
side walls for catching the drip from the con- 
fection as it melts. R. Whitaker 


617. Automatic ice cream freezers. L. C. 
UppecraFr. U.S. Patent 2,808,706. 15 claims. 
Oct. 8, 1957. Offic. Gaz. U.S. Pat. Office, 723, 
2: 249. 1957. 
A small freezer which operates in conjune- 
tion with a home food-freezing cabinet. 
R. Whitaker 
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618. Ice cream freezer. H. H. Bruperwin. 
U.S. Patent 2,806,679. 8 claims. Sept. 17, 
1957. Offie. Gaz. U. S. Pat. Offiee, 722, 3: 555. 
1957. 

A small hand-operated ice cream freezer is 
deseribed. R. Whitaker 


MILK AND CREAM 


619. Factors that affect the stability of fro- 
zen concentrated milk. R. W. Bei, Dairy 
Products Section, Eastern Utilization Re- 
search and Development Division, USDA. Milk 
Prod. J., 48, 8:12. 1957. 

The problem of the preservation of concen- 
trated whole and skimmilk in the frozen state 
can be divided into two parts; namely, the 
retention of a satisfactory body and an accept- 
able flavor. 

Body retention is dependent on the physical 
stability of the casein complex. Factors affect- 
ing stability of the proteins include the degree 
of concentration, heat treatment, homogeniza- 
tion, and rate of freezing. 

The development of oxidized flavor can be 
prevented or slowed considerably by heat treat- 
ments and/or the addition of aseorbie acid. 
Concentrated milk is more resistant to the onset 
of oxidized flavor during frozen storage than 
is unconcentrated milk. However, old, stale 
flavors and a loss of flavor character are fre- 
quent defects. 

While the retention of both flavor and body 
is of prime importance, a 40% solids frozen 
concentrate has a strong tendency toward gel 
formation. The preservation of a satisfactory 
body, rather than flavor, becomes the limiting 
factor. 

Several graphs are presented showing the 
stability of normal and multiple solids milk 
at various storage temperatures, and the in- 
fluence of enzymatic lactose hydrolysis on the 
protein stability of concentrated whole milk. 

J. J. Janzen 


NUTRITIVE VALUES OF 
DAIRY PRODUCTS 


620. Gastric digestion of homogenized milk 
in school children. EK. Czecu, Berlin. Mon- 
atssechr. Kinderh., 105, 88. 1957. (From ab- 
stract in J. Am. Med. Assoc., 164, 12, 1398. 
1957.) 

Ten children, 14 to 18 yr. of age, were given 
300 ce. of cow’s milk, together with a 7% 
mixture of lactose and dextrose, on an empty 
stomach. On consecutive mornings, homoge- 
nized milk and nonhomogenized milk were used 
in the observations. Stomach-tube samples were 
taken at 30-min. intervals. Homogenized milk 
remained in the stomach a shorter time. The 
differences varied from 30 to 150 min., average 
80 min. The data indicated that less gastric 
juice is required for the digestion of homoge- 
nized inilk. The author concludes that homoge- 
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nized milk is more susceptible to the action of 
digestive enzymes, because of the disintegration 
of the fat and because of the softer coagulation 
of the protein. Frank E. Rice 


621. Influence of L-lysine supplements on 
the absorption and retention of nitrogen from 
milk by children with protein malnutrition. 
Preliminary report. F. Gomez, R. Ramos- 
Gavan, J. Cravioto, S. FRENK, C. DE LA PENA, 
M. E. Moreno, anp M. E. Vitua, Hospital 
Infantil, Mexico City. J. Pediat., 51, 3: 262. 
1957. 

Five male children, aged 16 to 36 mo., suffer- 
ing from chronie severe malnutrition, were 
placed on metabolic beds for the collection of 
urine and feces, separately. Co ”’s milk was 
offered, to provide 100 to 150 calories per kilo- 
gram of actual body weight. Three levels of 
L-lysine were added to the basal diet—100, 250, 
and 500 mg. per meal. Each child was fed 
five times per day. For each feeding period, 
total nitrogen absorption is reported (differ- 
ence between total intake and fecal excretion) 
as well as “balance” (intake minus total ex- 
cretion). High absorption and retention values 
were observed in all periods. Lysine supple- 
ments were practically without effect. It is 
coneluded that the biological value of cow’s- 
milk protein is adequate for malnourished in- 
fants, and that supplementation with the amino 
acid, lysine, is unnecessary. 


Frank E. Rice 


622. The pathogenesis of idiopathic hyper- 
calcemia in infancy. T. StapLeron, W. B. 
MacDonaup, R. LigHtwoop, St. Mary’s 
Hospi al Medical School, London. Am. J. 
Clin. Nutrition, 5, 5: 533. 1957. 

All the infants reported as suffering from 
idiopathic hyperealeemia had been fed on for- 
mulas prepared from cow’s milk. The authors 
believe that this may be one of the factors that 
predispose to the development of the disease. 
While the serum ealcium level is high in this 
condition, serum phosphorus is usually in the 
normal range. The disease is more common in 
the United Kingdom than in North America. 
The authors discuss the possibility that the 
predominant use of dried milks in the former 
area, as against the more common use of evap- 
orated milk in the latter, may be a factor. High 
vitamin D intake appears to be a conditioning 
factor. It is believed that in European coun- 
tries babies are given more highly fortified 
vitamin D foods and vitamin supplements than 
in America. The authors diseuss inconclusively 
the possible relation to the disease of dietary- 
essential fatty acids. (Abstractors note: The 
observations reported here are in strange con- 
trast to the beliefs held in some medical circles 
—that cow’s milk—formula feeding predisposes 
an infant to hypocalcemia, with attendant tet- 
any.) Frank E. Rice 
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623. Unsaturated-fat feedings and serum 
cholesterol levels in infancy. J. PoMERANZE 
AND A. GoaLwin, New York. Am. J. Diseases 
Children, 94, 4: 447. 1957. 

Reported here in a preliminary way is the 
beginning of studies designed to help clarify 
the problem of atherogenesis and lipid metab- 
olism, especially in early life. Serum choles- 
terol levels were determined on: (1) normal 
infants from birth to 2 yr. of age (and com- 
pared with data reported from countries where 
infant-feeding practices are different) (2) in- 
fants fed foods containing predominantly un- 
saturated fats, and (3) six infants to whose 
evaporated-milk formulas 50 g. of corn oil was 
alternately added and removed at 3-wk. inter- 
vals. 

In normal infants, on the usual evaporated- 
milk formula, serum cholesterol rises during 
the first 6 mo. from an average of 80 mg. to 
over 150 mg. per 100 ce. In Italian infants, 
the rise has been reported to be significantly 
less. In infants fed substituted milk products 
in which vegetable fats replace animal fats, 
serum cholesterol levels do not rise. Serum 
cholesterol levels fall when 50 g. of corn oil 
is added to the evaporated milk formula, and 
rise in the absence of corn oil. The authors 
state that their studies thus far do not com- 
pletely answer the questions in this area of 
study. Results of their further researches may 
be expected. Frank E. Rice 


624. Intake of linoleic acid in relation to 
serum unsaturated fatty acids and fat-defi- 
ciency symptoms in infants. A. E. Hansen, 
H. F. Wiese, D. J. D. Apam, A. N. BoELscHE, 
AND M. E. Haaaarp, Galveston, Texas. Am. 
J. Diseases Children, 94, 4: 398. 1957. 


Human milk contains four to five times the 
amount of linoleic acid that is present in the 
usual cow’s-milk formula fed to infants. It is 
noted also that there has been a tendency in 
recent years to feed babies on special products 
containing even less milk fat than that con- 
tained in the usual formula prepared from 
whole cow’s-milk. In this study, five different 
milk formulas were supplied by an infant- 
food manufacturer, all having the same com- 
position with respect to calories, protein, min- 
erals, and vitamins, but differing in the kind of 
fat and the amount of linoleic acid in the mix- 
tures. One of the mixtures contained neither 
fat nor linoleic acid; another contained only 
saturated fats. Almost 170 infants were main- 
tained for periods up to 9 mo. on one of the 
five mixtures. 

In the two groups of babies fed mixtures 
containing no fat and only saturated fats, the 
serum values were extremely low for two and 
four double-bond fatty acids (linoleic and ara- 
chidonic), but high for a three double-bond 
fatty acid. Clinical findings associated with the 
skin and intestinal tract of a large proportion 
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of the babies in these two groups made it neces- 
sary to change feeding procedures. Blood se- 
rum levels and clinical symptoms were corrected 
by the administration of approximately 2% 
of the calories as linoleic or arachidonic, as well 
as by shifting to a milk mixture containing 
unsaturated fatty acids. The authors conclude 
that linoleic acid is essential in the feeding of 
the young of the human race as well as in 
animal nutrition. Frank E. Rice 


625. Metabolic studies of infants fed pas- 
teurized and fresh human mlik. S. J. Fomon 
anp C. D. May, Univ. Iowa Med. School, Iowa 
City. Am. J. Diseases Children, 94, 4: 396. 
1957. 


This is a digest of a paper presented at the 
annual meeting of the American Pediatrie So- 
ciety, together with a record of questions and 
comments from members of the audience fol- 
lowing the presentation. 

Six normal infants were fed human milk by 
bottle, all or part of the first 6 mo. of life. The 
human milk used had been pooled, pasteurized, 
frozen, and stored. It was fed ad libitum, sup- 
plemented by vitamins A, C, and D. No other 
foods or accessory food substances were given. 
Three-day nitrogen balance determinations were 
made on each baby about every 2 wk. Nitrogen 
intakes at one month, which were 351 mg/kg/ 
day, gradually decreased to 232 mg. at 6 mo. 
Mean nitrogen retention of 170 mg/kg/day at 
1 mo. decreased to 50 mg. per day at 6 mo. 
A check was made by feeding unprocessed 
human milk for a period of time, with no 
significant differences in results. It was con- 
cluded, therefore, that the processing operation 
did not change the nutritive value of the milk. 

The authors point out that the intakes of 
nitrogen and the retentions reported here are 
considerably less than have been observed with 
babies on cow’s-milk formulas. Inasmuch as 
these human milk—fed babies “progressed along 
normal growth channels,” the authors assume 
that larger nitrogen retentions, such as are 
obtained through cow’s-milk formula feedings, 
are unnecessary and even may be harmful. 
They point out the need for more satisfactory 
criteria for evaluating the advantages or dis- 
advantages of feeding babies at protein levels 
higher than those provided by human milk. 

Frank E. Rice 


626. Prematurity and rickets. S. Erx, L. H. 
GABRIELSEN, AND S. Hatvorsen, University 
Pediatrie Clinic, Rikshospitalet, Oslo, Norway. 
Pediatrics, 20, 1: 63. 1957. 

In this study, 69 prematures were divided 
into three groups and fed as follows: (1) 
human milk from a breast-milk bank; (2) cow’s 
milk diluted with an equal volume of water, 
with 7% added sugar during the first 8 wk. 
and later on, two parts of cow’s milk to one 
part of water with 5% sugar, and (3) human 
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milk modified by adding 2% of dry skimmilk. 
Vitamins C and D were given to all groups, 
and an amino acid preparation was added to 
the diets of Groups 1 and 2 to bring the protein 
content of these diets up to that of Group 3. 
Calcium, phosphorus, and phosphatase were 
determined in the serum. Clinical and radio- 
logical examinations were made as indications 
of bone development. 

Serum calcium in Groups 1 and 2 was about 
equal, but was significantly lower in Group 3. 
Serum inorganic phosphorus was lowest in 
Group 1 and highest in Group 2, the differences 
increasing with age. Phosphatase values in- 
creased from the neonatal level, with the great- 
est increase in Group 1, particularly from 60 
to 100 days. Before that time, serum phos- 
phatase was higher in Group 3 than in Group 
2 and about the same as in Group 1. Although 
no rickets was observed in any groups, on 
several occasions inorganie serum phosphorus 
levels of the babies on human milk corres- 
ponded to values usually found in active rickets. 

The mean daily growth in length of infants 
fed human milk was 0.104 em., as compared 
with 0.116 em. for the infants fed cow’s milk. 
However, this difference was not statistically 
significant. Certain bone abnormalities, such 
as craniotabes, were more frequently seen in the 
infants on human milk. No correlation could 
be established between disease or diet of the 
mother during pregnancy and any of the bio- 
chemical, radiologic, or clinical findings in the 
infants. The authors conclude that cow’s-milk 
feedings give better mineralization than do 
human-milk feedings. Frank E. Rice 


627. Intake of vitamin B, and infantile con- 
vulsions: A first approximation of require- 
ments of pyridoxine in infants. O. A. BEssry, 
D. J. D. Apam, anp A. E. Hansen, Depts. of 
Biochem. and Nutrition, and Pediatrics, Univ. 
of Texas, Medical Branch, Galveston. Pedi- 
atries, 20, 1: 33. 1957. 


This is a report of observations on 20 infants 
with ‘convulsive seizures. Five of these infants 
had been fed a proprietary product (SMA), 
later found to be low in vitamin B,. These 
babies had been receiving from this product 
less than 0.1 mg. of By daily for from 2 to 4 
mo. prior to the time the convulsions appeared. 
When transferred to evaporated-milk formulas 
(providing an estimated 0.26 mg. vitamin B, 
daily), the babies experienced no further con- 
vulsions. 

Two infants with convulsions had been breast- 
fed. One was changed to an evaporated-milk 
formula, which again brought about a remission 
of symptoms. The administration of pyridoxine 
to the other gave a similar response. The breast 
milk which one of these infants had been re- 
ceiving was found to be providing the baby 
with only 0.067 mg. B. per day. Two babies 
in the study were found to require large doses 
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of B, to prevent the appearance of convulsive 
seizures; in one case, medication was required 
even to the age of 20 mo. These cases were 
apparently due to a metabolic aberration that 
led to an unusually high requirement for the 
vitamin, and had no relation to dietary de- 
ficiency. 

Hight hospitalized infants with no history 
of convulsions, who had received an evapor- 
ated-milk formula, served as control subjects 
for the biochemical studies. The tryptophane- 
load test was performad on a number of babies 
as a measure of B, requirement. The correla- 
tion was not absolute between the amount of 
vitamin B, required to prevent an excretion of 
xanthurenie acid in this test and the intake 
required to prevent convulsive seizures. As a 
result of all observations made, the authors 
conelude that on a vitamin B, intake of less 
than 0.1 mg. per day, a significant number of 
babies may develop convulsions, and that 0.2 
to 0.3 mg. daily intake should be a conservative 
recommendation as a minimum requirement. 
This amount is provided by the usual evapo- 
rated-milk formula. For the occasional infant, 


in which convulsions appear from an inappar- 
ent cause, an anomalous condition may be sus- 
pected, causing a need for a high B, intake. 
In such eases, a therapeutic trial dose of from 
5 to 10 mg. of pyridoxine hydrochloride per 
day is suggested. 


Frank E. Rice 


628. On the evaluation of artificial feeding. 
O. MELLANDER AND B. VauuaQuist, Dept. of 
Medical Biochemistry, Univ. of Gothenburg and 
Dept. of Pediatrics, Univ. of Upsala, Sweden. 
Am. J. Clin. Nutrition, 5, 5: 493. 1957. 
Some differences between human and cow’s- 
milk protein heretofore not commonly recog- 
nized are set forth in detail in this review. 
Cow’s-milk formulas commonly fed to babies 
not only contain more total protein but con- 
siderably more phosphoprotein, which is con- 
tained only in the casein fraction. The pro- 
teins of cow’s milk are digested much faster 
than the proteins of human milk. This is partly 
due to the fact that the casein of human milk 
is much more difficult to hydrolyze completely 
than the casein of cow’s milk. Part of the case- 
in molecule is resistant to the proteolytic en- 
zymes in the alimentary tract. Peptides, par- 
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ticularly those of the phosphorylated type, re- 
main after digestion of the caseins by pepsin 
and trypsin, more remaining from the digestion 
of human-milk casein than from the casein of 
eow’s milk. Nutritional significance of the 
higher phosphopeptide residue from human 
milk is not clear. The peptides apparently 
combine vith calcium and may thus assist in 
ealeium a} sorption and the use of calcium in 
ossification. 

Protein-y0und carbohydrates are higher in 
human-milk easein than in cow’s-milk casein. 
The authors suggest the possibility that these 
components may bear a relation to the type 
of microbial flora in the intestine, which has 
been suggested by Gyorgy and coworkers as an 
important difference in infant-feeding with 
human milk, 

The results of a “field study” are reported, 
in which observations were made on 402 new- 
born children, breast-fed for various lengths 
of time. Breast feeding was supplemented 
with, or substituted by, a special formula con- 
sisting of one part cow’s milk, either fresh or 
dry, one part of water, 5% sugar, and 1% of 
wheat flour, caleulated to contain about 1.7% 
protein, 1.5% fat, 8% carbohydrate, and 0.4% 
minerals. Vitamin supplements were given 
from the age of 1 wk., solid foods at 4 mo. 

There was so little difference in response to 
the various types of feedings that it was con- 
sidered profitable to compare mainly the 
“weaned-early” group, A (less than 3 mo. on 
breast feeding), with the “weaned-late” group, 
D (breast feeding continued for more than 
8 mo.). Babies in the D group gained in weight 
more rapidly during the first 3 mo., but later 
more slowly than those in the A group. Ob- 
servations at from 7 to 8 mo. showed that A- 
group babies had increased significantly more 
in height and in number of centers of ossifica- 
tion. Serum calcium levels were about the same 
in all groups, but serum phosphorus and alka- 
line phosphatase were significantly lower in the 
D group. The authors conclude that there was 
an inereased rate of deposition of calcium and 
phosphorus in infants on cow’s-milk formulas. 
The combined incidence of upper respiratroy 
infections, otitis, and diarrhea was significantly 
higher among the babies weaned early (Group 
A) than among those weaned late (Group D). 

Frank E. Rice 
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